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Radio Tubes — Foto-Lectric Tubes—Television Tubes 

Economic conditions have given marked impetus to the development of several special- 
purpose tubes of increased efficiency. Three new SPEED types have been announced 
—several others are nearing completion in the SPEED laboratories. 

TO THE RADIO TRADE: SPEED Radio Tubes will be displayed in Booth 40, Exhibition Hall . 
and in Demonstration Rooms 718 , 719, 720, Stevens Hotel, Chicago; RMA Trade Show, May 23-26, Inch 


NEW TYPES 

SPEED Type 256 

is an AC General Purpose tube 
with 5-prong base, similar to 
SPEED type 227, with im¬ 
proved characteristics. This 
new fast-heater tube is in a 
small bulb measuring only 
4%" overall. This efficient 
tube, with the others in its 
series illustrated below, will be 
widely popular in new 1932 
receivers. 


SPEED 

Types 257 , 258 

are designed to replace types 
224 and 235 respectively in 
new equipment. SPEED type 
257 is an AC Radio-Frequency 
Pentode with a 6-prong base; 
SPEED type 258 is an AC 
Variable-Mu Radio-Frequency 
Pentode with a 6-prong base. 
These fast heater tubes measure 
only 43/% r overall. 




SPEED Triple-Twin, an exclusive develop¬ 
ment of the SPEED laboratories. Type 295 
AC; type 291 DC; type 293 for automobile 
use. 


REGULAR TYPES 

Receiving Tubes 


General 

General 

A utomobile 

Spar ton Set 

AC Series 

DC Series 

Series 

Series 

224 

201A 

236 

S82B 

235 

199 

237 

S83 

551 

WDl 1 

238 

S84 

226 

WD12 

239 

S85 

227 

120 



245 

140 

Low Wattage 

Rectifier 

247 

112A 

Series 

Series 

171AC 

171A 



256 

200A 

230 

280 

257 

222 

231 

281 

258 


232 

282 


Triple-Twin 

233 


Special Amplifier 

Series 

234 


Series 

291 



210 

293 

Other new 

important types 

250 

295 

will shortly 

be announced. 


CABLE RADIO TUBE CORPORATION, 

Brooklyn, N. Y. 

Send me current bulletins on items checked: 

□ SPEED Radio Tubes Q SPEED Foto-Lectric Tubes 
□ SPEED Television Tubes 



Foto-Lectric Tubes 

Five types with several different basing arrangements. For use with 
DcForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA 
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric 
and many other types of equipment. 

Standard gas-filled types, red sensitive, caesium on caesium-oxide, 
silver-oxide base. Guaranteed against defects. 

Television Tubes 

One inch plate, Wall Electrode type for operation in plate circuit 
of type 171A tube and with plate current limitations in circuit of 
types 245 or 247. 

Crater type, in standard diameters of .015", .020", .030", .040". 
Other sizes available on special order. 

Send Coupon for Current Bulletins 

CABLE RADIO TUBEcorp. 

230-240 NO.NINTH ST. BROOKLYN, NY 
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Important and far-reach¬ 
ing developments in Radio 
create sudden de¬ 
mand for specially 
equipped and spe¬ 
cially trained Radio 
Service Men. 


M ANY Skilled Radio Service Men arc needed now to service 
all-electric sets. By becoming a certified R. T. A. Service 
Man, von can make big money, mil time or spare time, and 
fit yourself for the big-pay opportunities that Radio offers. 

\Ve will quickly give you the training you need to qualify as a 
Radio Service Man . . . certify you . . . furnish you with a mar¬ 
velous Radio Set Analyzer. '1 his wonder instrument, together with 
our training, will enable you to compete successfully with experts 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you wdl enable you to make necessary analysis and repairs. 

Serving as a “radio doctor” with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make money out of 
Radio. Wiring rooms ior Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . . . those arc a few of the other 
ways in which our members arc cashing in on Radio. 

As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Fngineers. Upon completion of the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
spare time, increase your pay, or start you in business. The easiest, 
quickest, best-paying way for you to get into Radio is by joining 
the Radio Training Association. 


• ^Jhis excellent 
^ set analyzer 
and trouble a 
shooter included 
with our course 
of trainin 


This amazing Radio Sot Analyzer plus the 
instructions given you by the Association will 
transform yon into an expert quickly. With 
it, you can locate troubles in all types of sets, 
test circuits, measure resistance ami Condenser 
capacities, detect defective tubes. Knowing 
how to make repairs is easy; knowing what 
the trouble is requires cxjK*rt knowledge and 
a Radio Set Analyzer. With this Radio Set 
Analyzer, you will l>e able to give expert serv¬ 
ice and make big money Possessing this 
set analyzer ami knowing how to use it will 
be but one of the tierefits that will be yours 
as a member of the R. T. A. 


Write for No-Cost Membership Plan 


Wc have worked out a plan whereby a membership enrollment need 
not cost you a cent. Our thorough training and the valuable Radio 
set analyzer can he yours. Write at once and find out how easily 
both of these can he earned. 

Now is the time to prepare to he a Radio Service Man. Greater 
opportunities are opening up right along. For the sake of extra 
money in vour snare time, bigger pay. a business of >our own. a 
position with a future, get in touch with the Radio Training Associa¬ 
tion of America now. 

Send for this No-Cost Membership plan and Free Radio Handbook 
♦hat will open your eyes as to what Radio has in store for the ambi¬ 
tious man. Don't wait. Do it now. 


Fill Out and NT ail Today! 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-7, 4513 Ravenswood Ave., Chicago. III. 

Gentlemen: Send me details of your No-Cost 

Membership Enrollment Plan and informal ion on 
how to learn to make real money in radio quick. 

Name . 


RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-7 4513 Ravenswood Ave. Chi cago, III. 


Address . 

City ... ... State 
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OPPORTUNITIES 

are many 

for the Radio 
Trained Man e 

Don’t spend your life slaving away in some dull, hopeless job! Don’t 
satisfied to work for a mere $20 or $30 a week. Let me show you how to 
get your start in Radio — the fastest-growing, biggest money-making game on earth. 

Jobs Leading to Salaries of $50 a Week and Up 

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman 
and in Service and Installation Work—as Operator or Manager of a Broad¬ 
casting Station — as Wireless Operator on a Ship or Airplane, or in Talking 
Picture or Sound Work- HUNDREDS OF OPPORTUNITIES for a real future in Radio! 


We don’t teach by book study. We train you on a great outlay of Radio, Television and 
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the 
very latest and newest Television apparatus. Talking Picture and Sound Reproduction equip¬ 
ment, Code Practice equipment, etc. You don’t need advanced education or previous expe¬ 
rience. We give you — RIGHT HERE IN THE COYNE SHOPS — the actual practice and 
experience you’ll need for your start in this great field. And because we cut out all useless 
theory and only give that which is necessary you get a practical training in 10 weeks. 


Ten Weeks of Shop Training 

Pay Your Tuition After Graduation 


TELEVISION and TALKING PICTURES 

And Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
. and learn Television on the very latest, newest Television equipment. Talking Picture ar.d 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 


PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. I’ll take you here in my shops and give you this 
training and you pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel¬ 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

I’ve got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

If ypu who read this advertisement are really inter¬ 
ested in your future here is the chance of a life time. 
Mail the coupon today and I’ll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast¬ 
ing equipment. You construct Television Receiving Sets and ac¬ 
tually trasmit your own Television programs over our mod¬ 


ern Television equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don’t waste time on 
useless theory. We give you the practical training you’ll need 
—in 10 short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service forLife. And don’t let lack 
of money stop you. Many of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested—proven beyond all doubt. You can find out 
everythingabsolutely free. Just mail coupon for my bigfree book! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 

SOO S. Paulina St., Dept. B2-8H Chicago, Ill. 

^ Matt Coupon Today for Att the Facts 

H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

Soo S. Paulina St., De»t.B2-8H Chicago, Ill. 

Dear Mr. Lewis:—Send me youi Big Free Radio Book, and 
all details of your Special Offer, including your “Pay After 
Graduate” offer. 


Name . 

Address .. 

City . State 
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SEND NO MONEY- 



Clip and mail to us the coupon below . We will send you either one 
or both books through the Express Company for your inspection * 
You have the privilege of keeping or returning them 



Volume I, 1931 Edition 


If you want a complete set of 
all Radio Diagrams, you must 
have both volumes in your file 


Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
give you the most complete set of circuit diagrams ever published 
for the Radio Industry. Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them instructive and helpful. 



Volume II, 1932 Edition 


Briefly outlined below are the “high spots” that arc to be 
found in the 1931 Manual—the first complete radio service 
manual ever to be published. Over twenty-seven thousand 
copies of this edition were sold to members of tile radio in¬ 
dustry. This assures you of its importance to those en¬ 
gaged in radio and how valuable it is to them. 

Partial Contents 


Get Supplements FREE with the 
NEW 1932 .MANUAL 

There is so much new material in this Manual, that a Service Man 
nr dealer would lie lost without it when called to service a set. In¬ 
formation a I mut new models which have been on the market only a 
few weeks are contained in this hook. The 1932 Manual makes the 
service kit complete. 

The 1932 Manual contains a Full Radio Service Guide and a Complete 
Directory of all 1931-1932 Radio Diagram's, also models of older de 
sign. Everyone in the Radio business should have a copy. Send for 
yours today! 


Wiring diagrams of radio sets manufactured since 1927, and 
many earlier ones of which there is any record elsewhere. 

650 pages of helpful radio-servicing material. 

Complete course of instruction tor Radio Service Men, deal¬ 


ers. manufacturers, jobbers, 

(Here are but a few of the 
course of instruction). 

Amplifiers 
Antennae 

Automotive Radio 
Condensers 
Detectors 
Kliminatnrs 
Meters 


set builders and amateurs, 
subjects covered in the special 

Power-Supply Systems 

Radio Phonograph 
Kcjuipment 
Resistors 
Short-Wave Sets 
Speakers 
Tulies 


Partial Contents of Volume II 

A Mop-hv-Mep analysis in servicing a receiver which embodies in iu 
design every possible combination of modern radio practice: it is fully 
illustrated and thoroughly explained. It is the greatest contribution 
lo the radio service field. 

Chart showing the operation of all types of vacuum tubes, whether 
new, old or obsolete. An exclusive resume of the uses of the Pentode 
and Variable-Mu Tubes and their characteristics. 

Complete discussion of the superheterodyne and its inherent peculiari¬ 
ties. Also a special chapter on tools used on superheterodyne circuits. 
Schematic diagrams and circuits complete with color ceilings. 

Important chapters on commercial aircraft radio equipment; new data 
on commercial short-wave receivers and converter^. 

Servicing and installation of public address s>"tenis and talking ma¬ 
chine equipment. 

Standardized color-codings for resistors. 

Operation of old and new testing equipment: tube voltmeters, output 
meters, oscillators and aligning tools, 

A full section on Midget radios—their design, circuits, and types. Ilow 
to service them most economically. 

Hundreds of schematic diagrams of older radio receivers which have 
never been published. 

Blank pages for recording notes, diagrams and sketches; these pages 
are transferable to any part of the bonk. 

('oilpon page for free questions and answers. 


$4.50 Complete with Supplements Mail Coupon TODAY! $5.00 Complete with Supplements 


650 PAGES 

(Complete with Supplements) 

Over 1,500 Diagrams, Charts 
and Illustrations 
Flexible, Looseleaf Binder, 
9 x\2 inches 


GERNSBACK PUBLICATIONS. Inc. IU'-l ■ 

96*98 Park Place, New York, N, Y, I 

1‘leine 'end me fur FltKK InxpeHlun th»> luniks | 
1 hair t hei-ked helmv. 1 umlerst ami that I a 
may examine them rarefillly. and should I de- | 

lido to ktep them. I will pay the full nut, I 

plij' the few cent' fur rarrilm: < barges. This ■ 

direr Is good nhly in the f.S.A 
{ ) Volume I. IH:il Manual, with Supple- J 

meitts, $4 rm 

< | Volume II. 1932 Manual, with Supple- ■ 

tm-iiM tu he mailed Fn-e every' du dajs, I 
on | 

( 1 KOTIf KOOK'S FOU *9.mi ■ 

NAM K . J 

.VMMHESS . | 

CITY. STATK. i 


OVER 1,000 PAGES 

(Including Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 
Flexible, Looseleaf Binder , 

9 x 12 inches 
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Proved by independent labora* 
tory tests and by practical use 
to be the greatest radio achieve¬ 
ment of all time! 


the delude SCOTT 

ALL • WAVE 


15-550 METERS 


SINGLE DIAL 




Such a receiver as the de luxe Scott All-Wave is still generally considered 
impossible. Yet, here it is! A 15-550 meter receiver without plug-in coils 
that tunes the whole range with absolute precision, on One dial— without 
the help of trimmers. But that’s not all. The de luxe Scott All-Wave 
incorporates far greater sensitivity, and obviously better selectivity than have 
ever been considered possible of attainment. And with it all, a tonal out¬ 
put that is guaranteed to be as perfect as the tonal input at the station! 

Here IS Sensitivity • • • 

*12/1000ths of a microvolt per meter at MOO K. C. and 6/lOths of a 
microvolt at 600 K. C. This is an average of several thousand times more 
sensitivity than engineers have ever considered practical. And this sensi¬ 
tivity would not be practical even in the de luxe Scott All-Wave were it 
not for the unique means by which this receiver lowers the natural noise 
level of reception. But it IS practical in the de luxe Scott All-Wave, 
and the 12/1000ths to 6/10ths microvolt per meter sensitivity brings in 
stations, at most any distance , with local volume. Stations that no other 
receiver could ever hope to get, come in on the de luxe Scott All-Wave, 
with enough volume to be heard a block away! 


including the speaker, proves the Scott All-Wave capable of absolute re¬ 
production. This curve is flat within plus or minus 2 deci bells from 30 
to 3000 cycles. This means that the human ear cannot detea any differ¬ 
ence or loss in frequencies between a selection as it is being played before 
the miaophone and as it comes from the de luxe Scott All-Wave, 

Regular ’Round the World Reception 
Now Even MORE Enjoyable 

The standard Scott All-Wave of 1931 gave dependable, daily, ’round the 
world reception. This new de luxe Scott All-Wave brings in the entire 
world with perfect ease and convenience —one dial—no trimmers—no plug¬ 
in coils. From France to Japan—from England to Australia, and from 
Alaska to the Argentine—they’re all on the single dial of the de luxe 
Scott All-Wave —waiting to thrill you as you’ve never been thrilled 
before. London, Paris, Berlin, Madrid, Sydney, Melbourne, Saigon, 
Buenos Aires, Bogota, and dozens of others are within easy, daily range of 
the de luxe Scott All-Wave 15-550 meter superheterodyne. 

Send the COUPON for Curves and Proof 


Entirely New Selectivity 

No receiver in existence today can demonstrate such ideal seleaivity as the 
de luxe Scott All- Wave. *At 1000 K. C. it gives 4.5 K. C. separation 
provided the field strength of one station does not exceed the other by 
more than 10 times. It gives 9 K. C. separation when the field strength 
of one station exceeds the other 100 times. At 200 times field strength it 
separates by 10 K. C. At 5000 times field strength, the separation is 20 
K. C., and mind you—only One dial, and without trimmers 
of any kind! _ _ _ 

Absolute Reproduction! 

The over-all response of the de luxe Scott All-Wave, as de¬ 
termined by the sound pressure curve of the entire receiver 


The story of Scott precision engineering as applied to the development 
and final attainment of complete perfection in the de luxe Scott All-Wave 
reveals the most outstanding radio facts of the day. The coupon will bring 
it to you Free —also unquestionable Proof that the de luxe Scott All- 
Wave Is the One receiver that can guarantee easy, enjoyable, dependable, 
daily, ’round the world reception. Clip the coupon. Send it now. 


* Measurements made by Radio Call Book Laboratory 



The E. H. Scott Radio Laboratories, Inc. 

4450 Ravenswood Ave., Dept. C-72 Chicago, III. 

Send me full particulars of the de luxe Scott All-Wave. 


E. H. scon RADIO LABORATORIES, INC. 


4450 Ravenswood Ave., Dept. C-72, Chicago 



| Name- 
Street. 

{ Town „ 

1 - 


State. 
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96 PAGES 

OF NEW DATA HAVE 
BEEN ADDED TO THE 

OFFICIAL REFRIGERATION 

SERVICE MANUAL 


NOW** 

OVER 1,200 DIAGRAMS 
450 Pages 

Flexible Looseleaf Binder 
Complete Service Data 



To bring this useful service manual right up-to-date, Mr. L. K. Wright, the Editor of the 
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely 
new material on electric refrigerators. This new section, which totals % pages, has contained 
therein dozens of new models of recent manufacture which have Jieen placed on the market 
during the past few months and in addition, information regarding improvements on older 
models. As usual every refrigerator has been accurately described from the viewpoint 
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs can 
easily he made 

NO EXTRA COST FOR THIS MATERIAL 

The addition of these new pages will not increase the cost of the hook to those who order 
their copy now. With the inclusion of more pages, the OFFICIAL REFRIGERATION 
SERVICE MANUAL will have over 1,200 diagrams and over 450 pages. Its flexible, loose- 
leaf hinder accommodates the extra pages very easily. When the material has been placed in 
the manual, vou will have a complete 1931-1932 OFFICIAL REFRIGERATION 
SERVICE MANUAL, 

Radio Service Men—Turn Idle Summer Hours into Profit by 
Servicing Electric Refrigerators with the aid of this 
New and Complete Service Manual. 

T HE idea of electricians, radio service men and other mechanically inclined men, servicing 
refrigeration units is self-evident and the thought has occurred to perhaps untold 
thousands ever since electric refrigeration started. Vet nothing was done, because the 
average man knows little or nothing about refrigeration. Compared with servicing a radio 
set or wiring a home for electricity, the servicing of a refrigerator is absurdly simple, 
once you get the hang of it. 


The Official Refrigeration Service 
Man cal has been edited by L, K. Wright, 
who is an expert and a leading refrigeration 
authority. He is a member of the American 
Society of Mechanical Engineers. American 
Society of Refrigeration Engineers, The 
National Association of Practical Engineers, 
etc. 

In this Refrigeration Manual every page 
is profusely illustrated: every refrigerator 
part is carefully explained: diagrams are 
furnished of every known machine: special 
care is given to the servicing end. The tools 
needed are illustrated and explained; there 
are trouble shooting charts, and other ser¬ 
vice data. 

Remember there is big money in the re¬ 
frigeration servicing business. There are 
thousands of firms selling refrigerators 
every day and they need to be cared for 
often. Eventually there will be more re¬ 


frigerators than radios. Why not increase 
your earnings with a full or spare time 
business by servicing refrigerators. 

Here arc some of the important chapters: 

Introduction to the Refrigeration Servicing 
Business 

History of Refrigeration 

['mida mentals of Refrige rat ion 

Description of All Known Types of Kefrigera* 

. d (m * 

Service Tools and Shop Kf|uipnieiU 

Motors 

Trnuhie Shooting 

Unit Parts, Valves ami Automatic Equipment 

Makes and Specifications of Units 

Manufacturers of Cabinets. 

Refrigerants and Automatic Equipment 
and Many other Important Chapters, 

Several thousands of copies of the Official 
Refrigeration Service Manual have been 
sold: and there still remains the greatest 
opportunity for thousands more to learn how 
to make more money in a short time through 
openings in this new field. 


THE FIRST COMPLETE 
REFRIGERATION SER- 
VICE MANUAL 
PUBLISHED. 

Clip and Mail Coupon 
TOD A Y! 


r ~- 1 

| GERNSBACK PUBLICATIONS. Ine. 110732 I 

j 96-98 Park Place. New York. N. Y. j 

I I i'ih'Iom* herewith i n> remittance for I.T.00 
(Hiork. 'limn*' ur Mniu\v Onler ai-i-entcd I for 

I Mi I ell yim sire to semi me, nos i in;? |ir?u;ilil. on? 

ropy or the OFFICIAL KKKKMiKItATIOX SKK- 
I VICK MANUAL, together with the extra 96 | 

pages of new material at no extra cost. j 

Name . 

Address . 


| City. State. | 

L-! 
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a new Free service 

Booklets that will be mailed free to you if you send in coupon below 


46. SOUND PROJECTION CONTROLS 

This leaflet shows the correct connec¬ 
tions for all Centralab sound projection 
controls, which are ruggedly built units 
designed to withstand the hard usage 
which their particular application de¬ 
mands. It is a useful little piece of liter¬ 
ature for tin 1 sound projectionist and also 
for advanced experimenters and Service 
Men who encounter P.A, and motion-pic¬ 
ture amplifiers in their work. Centra/ 
Radio Laboratories. 

47. SHALLCROSS RESISTANCE 

BULLETINS 

Bulletins No. 74, 151, and 100 contain 
much useful and practical information for 
the Service Man and constructor. No. 74 
describes the design and construction of 
an easily-made Wheatstone Bridge, the 
basis of which is a kit of highly accurate 
Akra-Ohni resistors. This bridge las a 
measuring range front one ohm te ten 
megohms, which is sufficient for all ordin¬ 
ary purposes. No. 151 tells how a single 
Weston Model 301 Universal Meter may 
be used for six voltage and five current 
ranges, with the aid of suitable multipliers 
and shunts. No. 100 describes the general 
line of Akra-Ohm resistors and gives their 
full technical characteristics. 8haUcross 
MfO . Co. 

48. INTERESTING PHOTO CELL 

EXPERIMENTS 

This booklet describes a number of in¬ 
teresting and practical experiments with 
photo cells and relays. It tells how to 
use the LuxTron; How to Light an Elec¬ 
tric Bulb with a Match; How to Make an 
Electric Light Turn Itself Out; How to 
Make Burglar Alarms and Fire Alarms; 
How to Make an Alarm System for Public 
Garages; How to Make a Smoke Alarm; 
llow to Make a Turbidity Alarm; How to 
Construct a Weighing Alarm; Method of 
Lighting Stores for Police and Watch¬ 
man’s Inspection; A Silencer for Radio 
Announcers. LuxTron Mffj. Co., Inc. 

49. SPEED FOTO--LECTRIC AND 

TELEVISION TUBES 

Bulletin B describes the line of Speed 
photo-electric cells for television and 
talking motion-picture work. It includes 
full data oil their dimensions and base 
connections, and also shows their charac* 
teristic curves for sensitivity plotted 
against light, output vs. illumination, and 
output per lumen vs. anode voltage. Two 
additional multigraphed bulletins describe 
the wall electrode and crater type neon 
tubes for television receiving purposes. 
Cable Radio Tube Corp. 


^adio(raft 

READERS’ 

BUREAU 

On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu¬ 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of “Radio- 
Craft.’* The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in¬ 
formation which the books contain. 
If you are interested in subjects 
not listed on this page, write us 
and we will try to serve you. 

This Service is absolutely free to 
all Readers of “Radio-Craft.** 

Fill in and mail the coupon be¬ 
low; make sure that your name and 
address are included and are plain¬ 
ly written. Order by number only. 


50. TRANSVERSE CURRENT 
MICROPHONES 

The transverse current microphone is 
so named because an electric current 
passes transversely across it, parallel to a 
silken diaphragm. The latter forms the 
front wall of a receptahle filled with car¬ 
bon granules. The transverse current is 
modulated hv variations in pressure 
against the granules caused by tlie vibra¬ 
tion of the diaphragm in harmony with 
sound impulses. The operation of this in¬ 
teresting microphone is described in a 
six-page folder which every user of micro- 

r-! 

j RADIO-CRAFT 4G-54 

Readers Bureau | 

96-98 Park Place. New York, N. Y. 

. I’Irasc send me free of charge the foj- i 

lowing IxH>k1rt« indicated by numbers in [ 
I tlu- published li*t altove: | 

No. I 


Name . 

I Address . 

I City. State 

_____ __ ^ __ __ _ __ _ _ 


plumes will find worth reading. Amplion 
Products Corp. 

51. V1TROHM LINE VOLTAGE 
REDUCERS 

Line voltage reducers are very profit¬ 
able items for radio dealers and Service 
Men. They are easily sold to owners of 
radio receivers, they take only a few sec¬ 
onds to install, and tliey perform a real 
service by protecting power transformers 
against high line potentials. This bulletin 
tells how the Ward-Leonard reducers are 
used, and lists the correct sizes and mod¬ 
els for about 150 broadcast receivers. 
Ward -Leonard Electric Co. 

52. S-M GENERAL PARTS CATALOG 

The well-known line of Silver-Marshall 
parts and chassis is fully described and 
illustrated in this large 16-page catalog, 
which will he useful to every Service 
Mail and constructor for reference pur¬ 
poses. A few of the important develop¬ 
ments mentioned in it are: all-wave super¬ 
heterodyne covering from 200 to 550 
meters; all-wave “super” covering from 
200 to 2000 meters; vario-mu super-hetero¬ 
dyne tuner; short-wave converter without 
plug-in coils; pentode automobile receiver, 
with remote control; 50-watt power am¬ 
plifier and complete public address sys¬ 
tems; and high-grade transformers and 
replacement parts. SUvor-MarshaU, 1n<\ 

53. THE WUNDERLICH TUBE 

The new 'Wunderlich tube is a special 
purpose, high-cpiality detector which com¬ 
bines full-wave rectification with a stage 
of audio amplification and provides the 
necessary voltage for automatic volume 
control, all within one tube structure. 
This unusual tube is named after its in¬ 
ventor, Norman E. Wunderlich, who, in 
cooperation with the A returns Radio Tube 
Company, has sponsored the development 
and commercialization of the tube and 
circuits for its use. Its theory of opera¬ 
tion is discussed clearly and thoroughly 
in two technical bulletins, one written by 
the inventor himself and the other by 
Professor Frederick E. Ter man of Stan¬ 
ford University. These are noteworthy 
contributions to tube literature. A returns 
Radio Tube Company. 

54. DUB1LIER TRANSMITTING 

CONDENSERS 

This is an engineering catalog of 
transmitting condensers of many sizes 
and types. The designs and specifications 
permit a wide choice of application and 
embody standardization of mechanical de¬ 
tails for economy and interchangeability. 
DubUier Condenser Corporation . 
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Build Your 
CUSTOMERS 

\ Revolutionary 

STENODE 



STENODE selectivity 
curve makes 10KC selec¬ 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con¬ 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
total noise. 



STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 1 75KC 
frequency and mounted in 
tube form for easy hand¬ 
ling. Standard UX socket 
base. Price Si 5. 


The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back¬ 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston¬ 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super¬ 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 1 OKC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re¬ 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

500% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 





Made in England 




\one genuine 
ir itliout the 
imentor's sip* 
nature. 


Blue Prints - Data Book - Direction Book Now $ 5 


Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our cutting former prico in half. Those who have 
already sent in full price will receive our check for $5. We are not interested in making profir from our engineering service. Our profifs 
come sofeiy from Royalties paid us by our licensees. 


GERNSBACK PUBLICATIONS, Inc. 

98 Park Placa, New York, N. Y. 

Enclosed find □ Money Order, Q Check, for 

$. Please forward me HU STENOTUBE, 

□ BLUE PRINTS, DATA BOOK and DIREC¬ 
TION BOOK for building STENODE. 

(Mike ail checks payaoie to Gernsback Puelicatians, Inc.) 

Name 


Street 

City State 


The STENODE opens up new fields for short-wave and tele¬ 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 


STENODE CORP 


OF AMERICA 


98 Park Placa 


GERNSBACK PUBLICATIONS, Inc. 


SOLE SELLING AGENTS 


Now York, N. Y. 


IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 
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RADIO 

Manufacturers, Distributors, 
Jobbers and Dealers 

If in need of Service Men wire or write us and we will send you the name and 
address of Service Men in your city or vicinity. 

THIS SERVICE IS FREE TO THE RADIO TRADE. 

OFFICIAL RADIO SERVICE MEN’S ASSOCIATION, Inc. 

98 Park Place, New York, N. Y. 


Radio Service Men —Join the ORSMA 


E VER since the appearance of the com¬ 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the radio 
trade; and. as the complexity of electrical 
and mechanical design in receivers increases, 
an ever-higher standard of qualifications in 
the Service Man becomes necessary. 

The necessity, also, of a strong association 
of the technically-qualified radio Service Men 
of the country is forcing itself upon all who 
arc familiar with radio trade problems; and 
their repeated urging that such an 
association must be formed has led 
ns to undertake the work of its 
organization. 

This is the fundamental purpose 
of the OFFICIAL RADIO SER¬ 
VICE MEN'S ASSOCIATION, 
which is not a money-making in¬ 
stitution. or organized for private 
profit: to unite, as a group with strong 
common interests, all well qualified Radio 
Service Men : to make it readily possible for 
them in keeping up with the demands of their 
profession; and. above all. to give them a 
recognized standing in that profession, and 
acknowledged as such by radio manufac¬ 
turers. distributors and dealers. 

To give Service Men such a standing, 
it is obviously necessary that they must 
prove themselves entitled to it; any Service 


Man who can pass the examination necessary 
to demonstrate bis qualifications will be 
elected as a member and a card will he issued 
to him under the seal of this Association, 
which will attest his ability and prove his 
identity. 

The terms of the examination have been 
drawn up in co-operation with a group of 
the best-known radio manufacturers, as well 
as the foremost radio educational institu¬ 
tions. 

We shall not attempt to grade the mem¬ 
bers into different classes. A 
candidate will be adjudged as 
either passing nr not passing. If 
the school examining the papers 
passes the prospective member as 
satisfactory, we shall issue to him 
an identification card with his 
photograph. 

If the candidate does not pass 
this examination the first time, he may apply 
for another examination three or six months 
later. 

There is absolutely no cost attached to 
any service rendered by the Association to 
its members, no dues, no contributions. 

If von wish to become a member, just 
fill out the coupon below and mail it to us. 
We will send you all the papers necessary 
to become a member. 



% 


The following firms have cooperated with 
us in formulating the examination papers. 

TJu* Crtolcy Kndio Corporation. Cincinnati. O. Mr D. J. 
Duller. Sen Ire Mgr 

Grigsby•Urijimw Company (Muje-tlo, Chicago. III. Mr. 

1.. (5. Wilkinson. Service Mgr. 

St romlx-rg'Carl-on Telephone Mfg. Co.. Rochester. X. Y. 

Mr. K. S. Itmwnitig. Service Mgr. 

Colin It. Kennedy. Corp.. Smith Rend. 1ml. Mr It. F. 
MrNsnnee. Prod. Mgr 

11CA-Victor Company. Inc., Camden. N. J. Mr. II. C. 
Urubli. Vii e-ITr-ideiii. 

Stewart-Warner Corporation. Chicago. 111. Mr T X 
Gotten, Service. Mgr. 

The schools who have consented to act as 
an examination board are: 


International Corn--non deuce School-. Scranton. Penna. 
Mr. 1». K. Carpenter. Dean. 


UC \ In-litutes. In**.. New York. N 
Whelan. Pic-ident. 

y 

Mr. 

n. 

O. 

I.’:i>d Itji.v Radio Institute. Oakland. 
Tonnehilt. Itircclnr. 

calif 

Mr. 

T. 

T. 


Ratlin Ttaining A--«*lation of America. Chicago. Ill. 

Mr. \. U. Moliaiipt. President. 

School of (engineering of Milwaukee. Milwaukee. Wls. 
Mi. W. Wvruarh. ITe-ident. 

Radio College of Canada. Toronto. Canada. Mr. J. C. 
Wil-nri. Pie-ldent. 

Kaillo lihiMnn Coyne Klectrbal School. Chicago. 111. 

Mr II c Lew I». I’re-lilent. 

MAIL COUPON TODAY! 


OFFICIAL RADIO SERVICE MEN S KC-7 I 

ASSOCIATION, Inc. 

| 98 Park Place, New York. N. Y. | 

I wish to liceoinr a member of your Association. I 
J Please mail me the examination pai*ers and applt* J 
| cation Idanks. | 


I 


I 


| n ....... | 

| Address . j 

j Town.. . State... J 
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. Announcing 

THE GREATEST RECEIVER 


in Radio History! 


All the Record-Breaking 
Performance of Past 
Models, Plus 



Perfect Automatic Volume 
Coxtkoi 

Sensitive Visual (Meter) Tun¬ 
ing 

Five Variable-Mu Ti res 
Twin Grid Detection 
Three Stages of Push-Pull 
Variable Ratio Dial, 12 to 1 and 
36 to 1 

Micrometer Tuning 
Sensitivity Control 
New Low-Loss Tuning Assem- 
hi v 

All Wave Range 15 to 550 
Meters 

Extremely High Sensitivity 
Marvelous Tone Fidelity 
Eye Value Eoual to Finest 
Display Models 
Globe Circling Power 


Outstanding 


'T have spent over twenty-five years in radio experiments. 
lion t but every time I tune the NEW LINCOLN DELUXE 
SW-3 3, I simply marvel. The results of the first test I 
gave this new model in my home, were simply unbelievable. 
An amateur station PY2BQ, Sao Paulo, Brazil tame pounding 
in with the volume of a local. Pontoise, France came in for 
two hours without a sign of a fade with full volume, and 
Clear as a bell. South America. Europe. Australia all the 
same way. The new Lincoln has a register of musical fre¬ 
quencies I never heard equalled in any of the finest power 
amplifiers. 

It is a pleasure to recommend this great receiver to you. 1 * 
W. H. Hollister. President, 
LINCOLN RADIO CORPORATION. 



Lincoln DeLuxe SW33 


NOT JUST AN IMPROVEMENT— 
But a Radically New Kind of Radio Reception 


Records made by Lincoln Super-Powered receivers are well known 
the world over—records made by individual owners of Lincoln 
receivers right in the home, not by the manufacturer under favorable 
conditions! 


Now- 


FOR THE FIRST TIME startling new developments have 
been perfected by Lincoln engineers making possible the 
most sensational performance which has been (he dream of 
every radio fan. 

WHEN RECEIVER IS TUNED TO RESONANCE all back¬ 
ground noise is reduced to a minimum, and only the signal 
is heard. 

YOU CAN TUNE IN A LOCAL station, reduce volume to 
minimum and tune every channel with equal volume without 
touching the volume control. , 

YOU CAN ENJOY PERFECT AUTOMATIC VOLUME 
LEVEL on short-wave signals. 

YOU CAN TUNE TO PERFECT resonance by meter, 
producing complete register of musical frequencies impossible 
to adjust by ear. 

YOU CAN HAVE AUTOMATICALLY INCREASED sen¬ 
sitivity on low volume for the first time eliminating static 
and noise. 

YOU CAN HAVE AUTOMATICALLY INCREASED 
handling power on strong signals. 

YOU CAN HAVE FIDELITY and marvelous tone quality 
over a wide range of musical frequencies. You can have 
automatically increased bass register at low volume, just the 
reverse in any other receiver. 

YOU CAN HAVE FINE MICROMETER TUNING FOR 
SHORT-WAVE (36-1) or a normal ratio for broadcast. 
YOU HAVE TREMENDOUS SUPERPOWER for any 
volume at any distance with high sensitivity. 


Whatever you have heard or experienced in Lincoln or any other 
equipment, just add a few of the above revolutionary developments, 
and imagine what a great receiver you can own. 


LINCOLN 

De[uxe Receivers 


LINCOLN RADIO CORPORATION 
Dept. RC-7, 329 S. Wood St., Chicago, III. 

Please send literature to 

Name . 

Address 

City State 
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“Takes the Resistance Out of Radio” 


Editorial Offices: 96-98 Park Place. New York. N. Y. HUGO GERNSBACK, Editor 


Vol. IV. July. 1932. No. 1 
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THE RADIO TUBE BUSINESS 

An Editorial by HUGO GERNSBACK 


T HAT the recent economic situation has disastrously 
affected practically every business and industrial or¬ 
ganization in the country can hardly be denied. 

The radio business is no exception to the rule. Yet, 
generally speaking, the industry as a whole has not fared 
so badly as some of the other industries, with the possible 
exception of the radio tube business. 

Radio tube manufacturers have had exceedingly had 
times, much worse than they should have had, and if I 
use strong language in the succeeding' paragraphs 1 do so 
solely with the hope that the tube industry will see the 
light and change their present methods of doing business. 

I do not believe that there is another industry, anywhere, 
where manufacturers appear to deliberately go out of 
their way to make it difficult for the trade ami the ultimate 
consumer to use their merchandise. Seemingly, every con¬ 
ceivable obstacle is put in the way of the trade with a 
thoroughness that would he admirable if the tube industry 
had no thought in mind except self-destruction. 

Fully ninety percent of the tube manufacturers today 
seem to have no fixed policy regarding the marketing of 
their merchandise. They will glibly tell you that sales 
are made either through the jobber or to the set manu¬ 
facturer. It is true that the set manufacturers use large 
quantities of tubes; as to the radio jobber, of course, he 
does not use tubes, lie only buys them to sell to dealers- 
who sell them to the public. But, most of the tube manu¬ 
facturers. until very recently, have entirely disregarded 
some 65,000 Service Men who really lmve the last word 
in the matter for they are the ones who either make or 
kill the reputation of a tube. When a Service Man is 
called in by a set owner, you may rest assured that the 
owner will buy the tube recommended by the Service Man 
ami NO OTHER TUBE. The majority of tube manufac¬ 
turers seem to be entirely ignorant of this fact. Even at 
this time, tube manufacturers do not seem to know that 
the majority of tubes made in the United States today are 
sold by these self-same Service Men. This being the case, 
do the tube manufacturers make any strenuous effort to 
win the Service Man’s good will? Positively not! They go 
out of their way to make it difficult for him.— (and for 
that matter the ultimate consumer as well) to buy their 
tubes. 

With the multiplicity of radio tubes in use today, a tube 
manufacturer docs everything in his power to bewilder 
and befuddle the Service Man. The majority of the tube 
manufacturers, with appalling thoughtlessness give no in¬ 
formation whatsoever about their product, and seemingly 
keep the Service Man and ultimate consumer purposely in 
the dark regarding the functions and adaptability of their 
tubes. Pick up the average independent tube and you will 
find printed on the carton the legend “so and so UX-222,” 
and that is all. Xo information slip arrow pa nil's thr tube 
con ta hi in ft data as to its function . ft mo thr tube should hr 
vsed, irhat its roltape requirements arc, hmr much rurrrnt 
it draws, and a number of other points of vital importance 
to the Service Man and to the ultimate user . 

Imagine a photographic film manufacturer putting out a 
carton of films giving nothing but the name of the manu¬ 
facturer and the caption—“Monochromatic Film!” How 
much business would the film manufacturer do if he used 
such methods? 


Of course, the most successful tube manufacturers are 
not in this class because they supply, with every tube, an 
instruction sheet giving reasonable data about the tube 
itself; but these tube manufacturers are the exception 
rather than the rule. The so-called independent tube manu¬ 
facturers seem to know nothing at all about this. One or 
two others print some very meagre data on t Ik* carton, hut 
there is not a tube manufacturer today who gives real 
honest-to-goodness data that every Service Man. every ex¬ 
perimenter and every set owner, technically inclined, is 
trying to get. 

There is a tendency to further befuddle tlie ultimate user 
by putting out new tubes with weird number and letter 
designations that mean nothing to the user. No effort is 
made, even by the foremost tube manufacturers, to tell the 
consumer that a particular tube might be substituted to 
advantage for an older type. There are a number of tubes 
that are interchangeable, but the tube manufacturers keep 
t he secret to themselves for apparently unfathomable 
reasons. Even with the newer tubes, no information is 
given on the carton and no information slip is included 
with the tube. Recently a large tube manufacturer brought 
out a brand new tube that is supposed to be revolutionary, 
but one must obtain their catalog and read about it in order 
to determine what it is all about. The cathode, in this in¬ 
stance. is connected to the cap of the tube—an unusual 
thing; but the information does not come with the tube, 
one must send for the firm’s catalog to find out about it. 

When will tube manufacturers wake up and understand 
that with such a highly technical article as a tube one 
cannot give too much information? When will they supply 
diagrams, packed in with the tubes, that will give ALU the 
important technical data necessary to an understanding 
of the functioning of a particular tube? 

When will tube manufacturers get together and stand¬ 
ardize tube numbers to conform with their characteristics? 
This was formerly done, hut of late, many manufacturers 
of new tubes have deliberately gone out of their way to 
create new number and letter designations for their tubes, 
making it impossible for anyone not having the manufac¬ 
turer’s literature, to secure the necessary information 
which can only he had by correspondence, and not always 
then. 

It would also he a simple matter for tube manufacturers 
to devise an entirely new means of branding their tubes 
so that the user, even if he loses the slip that might accom¬ 
pany the tube, would still know the characteristics of the 
tube. For instance, take the IJX-222. This means nothing 
to the ultimate user, lie does not even know what voltage 
the tube is supposed to work on. Would it be so difficult 
to label the tube or stamp right in the socket the following? 

UX-222 F3.3-V.—0.132-A. 

Then, six months later, when the tube burns out. the user 
of the tube would know that F stands for Filament; 3.3 
stands for Voltage and 0.132 stands for Amperes. 

It is conceivable that, by that time, there will be a new 
tube supplanting the 222. The user of the tube would then 
have no difficulty in picking out a suitable replacement tube. 

But I have little hope that any of these suggestions will 
be carried out until such time as the tube manufacturers 
wake up to the facts or realize the folly of their ways. 
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At the left, front view and at the right, rear view of the "Megadyne.” Despite its utter simplicity, it gives real one-tube loud-speaker reception. 


* 


THE "MEGADYNE" 

ONE-TUBE PENTODE LOUDSPEAKER SET 


■ |N this article, the author describes the 
| first practical one-tube loudspeaker 
set using the new tubes. During the past 
few months, the set has been tested ex¬ 
perimentally in a number of locations in 
the metropolitan New York district by 
several independent experimenters- In 
all instances, the performance of this lit¬ 
tle set was astonishing; not only does the 
set bring in all locals on the loudspeaker 
with sufficient volume to fill a large room 
comfortably, but distant stations have 
also been received on the loudspeaker. 

In New York City, such stations as 
KDKA Pittsburgh, WT A M Cleveland, 
WBZ Springfield, WTAC Hartford, Conn,, 
and many others were received with fair 
loudspeaker strength. 

Experimenters and fans who have 
looked forward to a REAL one tube set 
now have their wish fulfilled. 



Fig, 1 

Illustrating the use of a crystal and tube. 


T HE advent of the new and more 
efficient tubes lias made it possible to 
build radio sets which were not 
dreamed of five years ago, 1 have 
often stated editorially that the radio art 
is headed in a direction whore in a few 
years, it will be possible to obtain as 
much volume from a single one-tube set as 
we formerly obtained with a seven- or 
ten-tube set. 

During the past two years, the trend in 
this direction has been unmistakable. 
We now have four-tube sets that out¬ 
perform the seven- and ten-tube sets of 
three or four years ago. 

Of late, there has arisen an urgent de¬ 
mand for a (food one-tube set. There still 
seem to be. not only hundreds, but actu¬ 
ally hundreds of thousands of experiment¬ 
ers and fans who wish to experiment with 
one-tube sets that they are able to con¬ 
struct themselves. Tin 1 old fascination is 
still alive, and incidentally, it should not 
be forgotten that a new crop of radio ex¬ 
perimenters comes along every year, all 
willing and eager for something new to 
play with. Naturally, for them, the old 
"one-lutigers” hold little interest, they 
want, and must have—something new and 
more efficient. The new tubes which have 
been announced during the past year are 
an answer to this prayer. 

Development of the Megadyne 

Several months ago, I started to experi¬ 
ment with the idea of producing a one- 
tube loudspeaker set that would actually 
work and could not be classed as "tricky.” 


By HUGO GERNSBACK 


T thought that the efficiency of the new 
tubes would make this possible, A few 
of them were tried in all sorts of circuits, 
but it was found that no matter how good 
the usual circuit arrangements were, the 
volume tliat could be obtained from a 
loudspeaker was not sufficient to call it 
loudspeaker volume. 

1 then resurrected my old Intvrfh'x idea, 
a circuit that 1 devised in 1925, This cir¬ 
cuit was exceedingly popular at the time 
and several hundred thousand receivers 
using this circuit were built all over the 
world. To those who have forgotten the 
circuit, and to those who were not in 
radio at the time, I outline the circuit 
herewith in its fundamentals: 

Figure 1 shows how the crystal detector 
is connected directly into the grid of a 
tube. The circuit is not of the reflex type, 
nor is there regeneration in any form. 
The crystal in the grid circuit acts as the 
th'tvctor, while the vacuum tube acts as an 
umplifit'f. The amplification obtained, de¬ 
pending upon the sensitivity of the crys¬ 
tal, is from 10 to 20, and may be greater 
in some cases. In other words, by using 
a crystal detector, the addition of the tube 
will give real amplification. The circuit is 
remarkable in that there is no distortion 
and the reception of the signal is clearer 
than when the tube is used alone; it be¬ 
ing well known by radio engineers that 
the present vacuum tubes are poor detec¬ 
tors, whereas, due to the perfect rectifica¬ 
tion possible, there is nothing better than 
a crystal detector for clarity. 

A surprising thing about this circuit is 
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Fio. 2 

Complete ichematic circuit of the “Megadyne.** 


that the addition of the crystal, for rea¬ 
sons unknown, immediately makes the 
circuit one that can be used for DX pur¬ 
poses. The curiosity lies in the fact that 
the crystal detector, by itself, normally 
has a range of about 25 miles; a good 
tube by itself, without regeneration, has a 
range of not more than 50 miles; yet the 
two together. if coupled as shown in Fig, 
1. have actually brought in statioris as far 
as 1,100 miles away without regeneration . 
Of course, it is not possible to do this 
when the local stations are on, it must be 
done after midnight when all locals have 
gone off the air. 

The Interflex system is made use of in 
the Megadyne {?negas f the Greek for great; 
dyne from the Greek for power) and the 
results are astonishing. The final circuit of 
the one-tube loudspeaker set is illustrated 
in Fig. 2. It will be seen immediately that 
an entirely new circuit is used and. as a 
matter of fact, it will be noted that the 
tube works “backwards.” The positions 
of the screen-grid and the control-grid 
have been reversed; the writer found that 
in practice this combination gave far 
greater amplification than the straight cir¬ 
cuit. The reason for this is probably to 
be found in the better utilization of the 
space charge. If we look into the inside 
of the *28 tube we see that the arrange¬ 
ment of the elements are as shown in 
Fig. 3. It will be noted that with the 


writer’s connection, a sort of “electronic 
suction” effect takes place in that more 
electrons are used and liberated faster, 
giving rise to greater electronic action 
which consequently gives rise to greater 
volume in the loudspeaker. 

The set I am describing in these pages 
has purposely been kept simple, and I 
have gone back to a fashion that was 
popular years ago, that is, utilizing a 
wooden board and an insulating panel in¬ 
stead of the present-day metal chassis ar¬ 
rangement. 

I chose the simpler form because I felt 
that it would be easier for the majority of 
constructors to build the set in this man¬ 
ner, Of course, those who wish to build a 
more elaborate one may easily do so. The 
set described here is of the battery type 
because a one-tube loudspeaker set will 
only function with a battery. In the next 
issue, however, I will show how to build 
the same set to work on a 110-volt, A.C. 
line; it will no longer be a one-tube set 
because you must have a rectifier tube, 
and it thus becomes, properly speaking, a 
two-tube set, although it uses the self¬ 
same tube in the radio end. 

When building the Megadyne set, be 
sure to follow’ the circuit exactly, and for 
best results use the parts specified. 

Remember, this is a one-tube set, and 
the first consideration is to conserve every 
bit of radio energy, because you haven't 



Fig. 3 

Drawing illustrating the action of the tube in Mega¬ 
dyne circuit. At A is the signal to be heard which 
is applied to the tube having a normal distribu¬ 
tion of current as indicated at B. During the posi¬ 
tive parts of the signal, the current density in the 
tube increases as shown at D, and during the nega¬ 
tive portions the current density decreases as shown 
at E. Thus the tube amplifies the signal exactly as 
it comes from the crystal. 

much to start with. You will find, more¬ 
over, if you use the usual arrangement of 
primary and secondary, that you will lose 
just about 50 percent of the volume. For 
this reason, I found it necessary to use 
the arrangement shown in the circuit 
which compensates for most of the losses 
that are usually common in other circuits. 

{Cojitinued o?i page 43) 
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Complete pictorial layout and electrical connections of the receiver. 
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THE LATEST 
RADIO EQUIPMENT 


NEW SERIES OF NA-ALD ADAPTERS 

y HK Alden ^ fan u fact u ring Co. an- 
I nounces the new series of adapters, 
suitable for four- five- and six-prong tubes, 
illustrated below. Reading from left to 
right in the upper row there are: 

First, the 965DS; for Supreme set test¬ 
ers i new models) that have an extra wire 
in the cable which is connected to the 
latch. This five-hole, six-prong adapter 
is all that is necessary to test six-prong 
tubes. (The suppressor grid connects to 
the center post.) 

Second, the 964DS adapter; for use with 
the new 9061, analyzer plug. It has a 
four-prong bottom and a six-hole top with 
a center stud; suppressor-grid contact is 
dead. 

Third, the 965DS; for use with the new 
906L analyzer plug. It has a five-prong 
bottom and a six-hole top with a center 
stud; suppressor grid contact is dead. 

Fourth, tho 965KS; a tube checker 
adapter. It has a five-prong bottom and 
a six-hole top; the suppressor-grid con¬ 
tact in the top is connected to the cathode 
prong of the UY base. 

Fifth, the 966; for llickok and other 
testers. It lias a six-prong bottom and a 
six-liole top. 

On the lower row, reading from left to 
right, there are: 

First, the 982: for testing the new 82 
mercury-vapor rectifier. It is equipped 
with a toggle switch which gives a read¬ 


ing of first one and then the other plate. 
It is equipped with the proper resistors 
for satisfactory operation. 

Second, the 965DW; built in two sec¬ 
tions and used for testing the new 57- 
and 58-tvpe tubes. This adapter is to be 
used with plugs not having a latch lock. 

Third, the 965DSW; same as the 965DW 
above, except that it is to be used with 
plugs having a latch lock. 

Fourth, the 966SL; for use with Hiekok 
and Radio Products instruments. It is 
equipped with a five-prong bottom and a 
six-hole top; the suppressor grid is 
brought out to a 6-inch lead terminating 
in a phone tip. 


RCA VICTOR “R-78” 

N NO U NC EM ENT of a new receiver 
incorporating radical advances in cir¬ 
cuit design that are hailed as the most 
important since the advent of socket op¬ 
erated receivers, has been made to the 
trade by the UFA Victor Company, Inc. 

Tin* new receiver which will be known 
as the KCA Victor R-78 embodies an en¬ 
tirely new circuit utilizing 12 now tubes. 
Recause the unique features of the new 
circuit have resulted in many major 
acoustic improvements, the new receiver 
has been termed the “Ri-Acoustic Radio.” 
According to its sponsors, the new Bi- 
Acoustic circuit provides twice the power 
and twice the tone range of ordinary re¬ 
ceivers, hence the use of the prefix “Bi.” 



New Series of Na-Ald Adapters 


Tone equalization, automatic tone com¬ 
pensation. dual automatic volume con¬ 
trol, increased musical range and the ap¬ 
plication of the new class *'B” radio am¬ 
plification arc important factors in this 
new radio, according to the announce¬ 
ment. 

Among the features which stand out 
as major developments are: 

(1) The application of the principle 
of class B audio amplification which 
makes it possible to provide within the 
confines of a comparatively small radio 
cabinet, and at an economical cost, a sys¬ 
tem of superior amplification that has 
an output of over 10 watts. 

(2) Automatic Tone Compensation, by 
means of which the reproduction of high 
and low frequencies are automatically bal¬ 
anced at evert/ level of volume. 

(3) A new system of cabinet tone sta¬ 
bilizers which eliminates t lie “boomy 
bass” and the “shrill highs” to preserve 
the crystal clearness of the original tones. 

(4) Dual Automatic Volume Control 
which is instantaneous in its operation 
and holds the volume at an absolute level 
over the entire operating range. More 
important, it effectively suppresses noises 
between stations. 

(5) Extended Tone Range which makes 
possible the reproduction of an additional 
octave at each end of the tonal scale. 

Perhaps the most important feature of 
this new receiver is the exclusive use of 
the new tubes including the “82” rectifier. 



RCA Victor R-78 
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Fig. B 

Picture of the new Crystal speaker which is 
bound to be used in aff receivers that require 
a maximum of sensitivity. 


THE ROCHELLE.SALT 
CRYSTAL REPRODUCER 

A revolutionary idea in commercial 
reproducer design. A Rochelle-Salt 
Crystal, of improved construction, 
mechanically coupled to a cone gives 
remarkable clarity and volume. Con¬ 
suming no power, it has high efficiency. 

By C. B. SCOTT* 
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P IKZO electricity, a phenomenon well 
known to most radio engineers, 
demonstratable in quartz and other 
crystals, is present in much greater 
quantity in Rochelle-salt crystals. Until 
quite recently, however, it had been im¬ 
possible to obtain these crystals in size 
and quantity to make their commercial 
application practicable. At last, a process 
has been developed for growing large, 
homogeneous crystals, and methods have 
been devised for machining and shaping 
them into usable sizes and shapes. 
Direction of Motion 
The Type R-95 “Crystal Reproducer,” 
illustrated in Figs. A and H uses a double 
or “bimorph” crystal element consisting 
of two slabs 2Mr x 2Vfe x 14-in. thick, 
metal-foiled on each surface, and 
cemented together in opposition to each 
other so that a torsional motion of the 
combined slabs, illustrated in Fig. 1 
results; when three corners of the ele¬ 
ment are held semi-rigid, the vibration of 
the fourth corner is in a direction vertical 
to the flat surfaces. (This action is simi¬ 
lar to that in thermostats, where the ex¬ 
pansion of one metal and contraction of 
the other in one rparallel] plane, pro¬ 
duces a “wiggling” motion in another. 
Technical Editor,) 

This corner is fitted with a metal cap 
provided with a connecting link which in 
turn is soldered to a tone arm, providing 
a mechanical amplification of motion of 
2V 2 to 1. 

* Bruslt Development Co. 


The end of the tone-arm is then fast¬ 
ened to the center of a conventional 
paper cone and results in a very light, 
compact reproducer, suitable for general 
use, with an outside diameter of 9*4 in., 
a depth overall of 3% in.; and a weight 
of two pounds (as compared with the 
typical “dynamic” type of reproducer, 
weighing approximately 5V4 pounds). 

The “crystal” reproducer has several 
advantages from the electrical point of 
view. 

It is voltage-operated and the power 
consumption is very low, as it requires 
neither field current nor polarizing volt - 
aye. For this reason it has been recog¬ 
nized as being especially valuable in 
multiple reproducer work, such as instal¬ 
lations in schools, hotels, and hospitals. 
Due to its very high “sensitivity,” sev¬ 
eral may be operated on the same power 
required to operate one of the present 
type of reproducers. Likewise in this 
type of installation, one of the important 
factors is that there be a minimum of 
service and repair work. "Crystar re¬ 
producers have hern operated for a con¬ 
tinuous period of four years under a wide 
variation in temperature amf humidity 
change, with no deterioration in output. 

Frequency Range 

The “crystal” reproducer rovers a much 
wider range of frequencies than is now 
covered by the present types of repro¬ 
ducer units. The Rochelle salt crystal 
itself is responsive from 0 to 500,000 
(Continued on page 54) 


Fig, 1, right. The speaker's crystals. 
Fig. 3, left. Impedance variations. 



Fig. A 

This speaker was tested by RADIO-CRAFT and 
found to have excellent tone quality and volume. 
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TWO 

NEW TUBES 

Two new tubes, a 6-3-volt A.C.- 
D.C. output pentode and a 
high - voltage mercury - vapor 
rectifier, are discussed by the 
author in this interesting article. 


P 

I AST issues of Radio-Craft have con¬ 
tained articles describing the character¬ 
istics and uses of all of the new tubes 
which have been announced. There re¬ 
main to be described but two more tubes 
in order to complete the announcement. 

The 41 A.C.-D.C. Output Pentode 

Figure A illustrates a new A.C.-D.C. 
Output Pentode, which is capable of de¬ 
livering 1,2 watts of undistorted power 
output. As may easily be seen, the tube 
uses the new six-prong socket which is 
described elsewhere in this issue, has a 
black cylindrical plate and is designed 
mainly for automotive use. 

Previous types of automotive tubes, al¬ 
though equipped with heaters, were un¬ 
suitable for A.C. operation. This has 
rather limited their use to receivers em¬ 
ploying D.C. for the filament supply, as 
a consequence, they have not been used 
extensively. This new tube is certainly 
a step forward in the right direction; 
it may be used with either an A.C. or 


CONTROL” 
GRID 


SCREEN- 

GRID 


HEATER 


CATHODE 


Plate 


Flfl. A 

D.C. filament supply insuring at the same 
time a minimum of hum in the output. 

Figure 1 shows a family of plate volt¬ 
age—plate current curves of this new 
tube. A load-line of 11,000 ohms is drawn 
through the operating point as shown in 
the same figure. This line shows that 
if a resistance of 11,000 ohms is connected 
in the plate circuit of the tube, a “B” 
potential of approximately 360 volts will 
he required in order to secure the rated 
voltage of 167.5 on the plate. As in all 
pentodes, the characteristic dip in these 
curves are missing due to the action of 
the suppressor grid. 

As stated above, a six-prong base is 
used; socket connections are shown in 
Fig. 2. As in other pentodes, the 
screen-grid is connected directly to the 
same “B" supply point used for the plate 
circuit. The characteristics of this tube 
should make it especially adaptable for 


H 


LOAD IMPEDANCE 


Fig. B 

short-wave receivers because of its low 
grid plate capacity—.5-mmf. The charac¬ 
teristics of this tube are as follows: Fila¬ 
ment voltage, 6.3 A.C. or D.C.; filament 
current, .75-ampere; grid-plate capacity, 
.5-mmf; Input capacity, .75-ninif; plate- 
cathode capacity, 8.6 mnif; grid bias,— 

12.5 volts; plate potential, 167.5 volts; 
amplification factor, 215; internal plate 
impedance, 120,000 ohms; mutual conduc¬ 
tance, 1800 micromhos; plate current, 

16.5 ma.; screen-grid current, 2.5 ina.; 
load impedance, 11,000 ohms; maximum 
umlistorted output, 1.2 watts. 

An interesting set of curves is shown 
in Fig. 3. They show the variation 
between power output and distortion as 
the load impedance is varied. The dotted 
set of curves show the above variation 
with a control-grid bias of -10 and a plate 
and screen-grid voltage of 125. The solid 
lines show the same variation with the 
rated constants applied, that is. control- 
grid voltage -12.5 and plate and screen- 
grid voltages 167.5. From this latter set 
{Continued on poge 53) 


40 80 120 HO 160 200 240 280 520 360 
KATE VOLTAGE 


Fig. 1, above. Output curves of the new 41 
pentode. 

Fig. 2, left. Socket connections of the 41* 
Fig. 3, center. The tube’s dynamic character* 
istics. 
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PENTODE, CLASS B or 
TRIODE AUDIO SYSTEMS- 


A comparison of the distortion in 
each of three available systems. 


-Which? 

By McMURDO SILVER* * 


A S is customary, tube manufactur¬ 
ers have taken sixty days ahead 
of the trade show as the time to 

* introduce several new tubes, 
three of them being only improvements 
on existing ’24. *27, and ’35 types, and as 
such not really needful of special atten¬ 
tion at the moment. The remaining two, 
the new ’46 class H output tube and the 
new ’82 mercury vapor rectifier tied to 
the ’46 bring up a timely consideration 
of the available audio channels for home- 
radio receivers. 

Audio power-output stages can today 
he divided into three general classes: 
straight, triode push-pull; pentode push- 
pull, or parallel; and the new class B 
push-push. The merits and possibilities 
of these three systems are worthy of spe¬ 
cial attention, particularly as in con¬ 
sumer and trade advertising of differ¬ 
ently equipped radio receivers, at least a 
little not particularly clear sales ballyhoo 
is bound to be indulged in. Considering 
high quality A.C. sets designed for home 
use, it is possible to classify the three 
available systems as: 

(a) ’45’s in push-pull (triode); 

(b) 47‘s in push-pull or parallel (pen¬ 

tode) : 

(c) ’46’s in push-push (class B). 

The snap conclusion that the first clas¬ 
sification (a) is (‘lass A audio amplifica¬ 
tion since the last (c) is Class B. should 
not be arrived at in considering these 
three classifications; for no past sot has 
employed what may be properly termed 
Class A amplification. Kor instance. 
(Mass A audio amplification may be de¬ 
scribed as the condition where the fixed, 
negative grid-bias of a tube is so set that 
signal excursions vary the grid positive 
and negative between the limits set by 
the straight portion of the grid voltage- 
plate current curve. Distinguished from 
this Class A condition, where a positive 
grid excursion accompanied by grid cur¬ 
rent is anticipated and provided for. the 
type of triode audio amplification util¬ 
ized in the past has been predicted by 
setting the fixed grid-bias at a point sub¬ 
stantially midway between zero bias 
(above which grid current will be drawn) 

♦President, Silver Marshall, Inc. 



Schematic i I lust rating the voltages in the new 
S.-M. amplifier. 



Fig. 1 

Curves showing the relative distortion of the 
three systems. 

and the bend at the negative end of the 
grid voltage-plate current curve. 

Class B or push-push audio amplifica¬ 
tion with previous tubes lias involved sot¬ 
ting the bias of the tubes practically at 
the negative cut-off point, so that as the 
signal excursion runs one grid so nega¬ 
tive that it ruts off plate current, the 
other grid runs progressively positive. In 
order to utilize the full length of the 
straight portion of the grid voltage— 
plate current curve, the grids will, of 
course, run positive. 

The new ’46 Class B tubes, however, 
operate at z*'ro uritl-hUiH. and as 

practically all of their operative excur¬ 
sions will, therefore, be positive, quite 
considerable grid current will bo drawn 
as compared to conventional power tubes 
used as Class B amplifiers, and conse¬ 
quently input colliding transformer costs 
will soar, if satisfactory voltage regula¬ 
tion is to be obtained. 

The relative merits of the three systems 
which, it is now seen, can be divided into 
four groups, can be pretty well grasped 
by comparing the maximum undistorted 
power output, the harmonic distortion 
percentage for generally used power out¬ 
put levels, and power sensitivity. 


Harmonic Distortion 

Harmonic distortion can be quite an¬ 
noying. and the l.R.E. has arbitrarily 
standardized upon the level of 5 percent 
as the maximum allowable; the maximum 
umlistorted power output rating of all 
tubes being based on this maximum har¬ 
monic distortion figure. Whether tills 
rating is allowable is a very debatable 
point, but it is the generally accepted 
allowable maximum. The writer has 
found, however, that the harmonic dis¬ 
tortion allowable without unpleasant ear 
reaction will vary considerably with note 
pitch, note combinations and volume lev¬ 
els; in general it being less noticeable at 
high volume where it is masked by 
speaker distortion, lie lias reached the 
general conclusion that at home enter¬ 
tainment levels for really pleasing qual¬ 
ity. 5 percent is too high, 1 to l 1 ^ percent 
is about all that should be permitted for 
really high quality reproduction at home 
volume levels. 

Power Sensitivity 

Power sensitivity is a means of indi¬ 
cating the ratio of input voltage required 
for a given power output, and might be 
termed a means of expressing efficiency 
in terms of input voltage plotted agaiust 
power output. Its greatest value is in 
determining the voltage required to drive 
the output stage, and deciding whether 
this can be provided economically and 
adequately by the available preceding 
circuit. 

The chart below gives a good idea of 
the relation of these values for the four 
available systems. 
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A PRACTICAL "3-TUBE" 
SUPERHETERODYNE 

By H. 0. BOYLE* 


T HERE has been an increasing de¬ 
mand, of late, for smaller and sim¬ 
pler receivers of midget construc¬ 
tion. The problem is to design a 
receivin’ of the greatest efficiency with 
the least number of parts. As a rule, the 
very small sets were simplified versions 
of the larger sets; the same circuits being 
used without any changes from standard 
practice. 

After a few preliminary attempts were 
made to build a small receiver along 
standard linos, it became apparent that 
some radical stops must be taken in order 
to obtain satisfactory results. The fol¬ 
lowing outline will cover the system de¬ 
veloped which has a far greater efficiency 
than any other arrangement of a like 
number of tubes and parts. 

The Detector-Output Tube 

As the first step toward the solution of 
the problem it was believed that if the 



in 


Illustration showing the comparative she 
of the “Tynamite.” 



impedance. 

*Crosley Radio Corp. 


second detector of a superheterodyne were 
replaced by a combination detector and 
output tube, a considerable saving would 
he immediately effected. 

If the plate-current characteristic of 
the type ’47 tube (pentode) he examined, 
it will be found that a “knee** or bend 
occurs at a convenient operating point. 
The plate current flowing at this operat¬ 
ing point (grid bias) is sufficient to pro¬ 
duce the proper bias across a resistor con¬ 
nected in the filament circuit of the pen 
tode. This knee may be used for detec¬ 
tion purposes, and the output of the lube 
fed directly into the output transformer 
of the receiver. With this arrrangement, 
it would be possible to develop an out¬ 
put-power about equal to that which would 
be obtained were the tube used in the 
conventional amplifier circuit. 

Curves were then run to determine the 
correct value of bias resistor for tin* best 
balance between power sensitivity and 
overload. (Overloading occurs when an 



Curve showing the variation of grid bias with 
signal input. 



FREQUENCY IN KC 


Fig. 5 

Curve showing the magnitude of the 
out-of-phase voltage. 


increase in signal strength produces a 
distorted signal in the* output,) Fig, 1 
shows the relation between grid bias and 
plate current of a *47 pentode. It is seen 
that with a bias of 25,52 volts, the plate 
current is f>.8 ina., and that a 4,400 ohm 
resistor in the filament circuit of the 
tube would give the desired bias, (4400 
x 5.8/1000 equals 25.52 volts.) 

Figure 2 is an interesting curve in that 
it shows the power output obtainable with 
increasing signal voltages applied to the 
grid of the tube. The abscissa (horizon¬ 
tal line) represents the peak value of 
signal volts; the left-vertical line, the 
power output in milliwatts. It should he 
noted that when the peak signal voltages 
reach :?1, grid current starts to flow, and 
the power output does not increase with 
signal voltage. The dotted line in the 
same figure shows the actual voltage actu¬ 
ating the tube with various signal volt¬ 
ages. It is seen that with no signal in¬ 
put, the grid voltage is equal to the bias 
voltage 125,52 volts); as the signal in¬ 
creases in strength, the actual voltage on 
the grid of the tube increases accordingly. 

The curve in Fig. 3 shows the relation 
between power output and load imped¬ 
ance, Maximum power is secured with 
this arrangement with a load of (15,000 
ohms; further experimenting, however, 
indicated that better results would be 
secured with a load impedance of 55,000 
ohms and a grid bias of 20 volts. These 
slight changes in values are due to the 
fact that the plate voltage in this ar¬ 
rangement is 385 volts ( 135 volts higher 
than usually used) and a screen-grid 



Fig. 1 

Grid voltage—plate current curve of 
the pentode. 


n 


RADIO-CRAFT for JULY, 1932 


























































































































































































































The Cfosley “Tynamite” and "Bonniboy'* 
employing the new design. 


A technical discussion of an extremely compact new 
receiver employing a single second-detector, output 
tube and an image-frequency bucking device. 


voltage of 250 (this value being more or 
less standard). 

Further experimentation showed that 
the power-output curve followed the nor¬ 
mal fidelity of the pentode tube, giving 
considerably greater response at the 
higher frequencies. By using a suffi¬ 
ciently large bypass condenser across the 
bias resistor to reduce degeneration of 
low frequencies to an acceptable mini¬ 
mum, this “tilt” was still further accen¬ 
tuated and it was found necessary to by¬ 
pass the plate circuit heavily enough to 
attenuate the higher notes in order to 
obtain pleasing reproduction. As shown 
in circuit diagram, Fig. 4, this plate cir¬ 
cuit filter consists of a ,003-nif. condenser 
connected from plate to ground. This 
filter was sufficient so that no additional 
I.F. filter was necessary. This rather 
large condenser did not affect rectifica¬ 
tion to a measurable extent, although 
heterodyne nuisance might have been fur¬ 
ther reduced by increasing the size of 
this unit, if “booiny” reception would be 
tolerated. 

Since bias was obtained from a center 
tapped resistor across the filament cir¬ 
cuit, it became common between the de¬ 
tector and I.F. returns, and although of 
very few’ ohms, it was found absolutely 
essential to provide adequate bypassing 
from the filament to true ground in order 
to prevent violent overall oscillation. It 
was found that a 5 mf. electrolytic con¬ 
denser was sufficient for the purpose. 

The sensitivity of this detector-output 
tube was such that it Was necessary to 
shield it externally from both static and 


magnetic fields; tho latter apparently ac¬ 
tually moving the plate to such an extent 
as to produce hums and roars, and in 
some instances actual mechanical rattles. 
A certain amount of coupling still existed 
between the speaker leads, frame and ele¬ 
ments of the tube, and it was necessary 
to ground the speaker in order to pre¬ 
vent self-oscillation within the detector. 

Suppression of Image Frequency 
Response 

It seemed illogical to include a 3-gang 
condenser in a receiver containing only 
four tubes, and it was felt that some ar- 



-I 


An under-side view showing the layout of 
the parts. 

rangement might he used whereby a 2* 
gang condenser would produce sufficient 
pre-selection. 


lit does seem illogical to include a 3- 
gang tuning condenser in a midget re¬ 
ceiver having but “3” tubes; some manu¬ 
facturers, however, “think” otherwise. — 
Editor .) 

Investigation showed that if the an¬ 
tenna circuit was tuned to some extent, 
it would prevent cross-talk between adja¬ 
cent channel station. However, with the 
normal tuned circuit the “skirt” selec¬ 
tivity (the “skirt” selectivity represents 
the width of selectivity curve at frequen¬ 
cies far removed from the resonant fre¬ 
quency) is not sufficient to eliminate re¬ 
sponse at the image frequency (image fre¬ 
quency being the frequency of a station 
which has a value equal to the resonant 
frequency plus twice the I.F. frequency). 
It was found that it was possible to tune 
the antenna circuit so that it would act 
as a series resonant circuit at the image 
frequency, but under such conditions, and 
with the load of an oscillating detector 
on the circuit, the best image frequency 
ratio obtainable was about 100 to 1 (im¬ 
age frequency ratio may be defined as the 
ratio between the total frequencies in¬ 
cluded in tho broadcast band, from 500 
to 1500 kc. to the band of frequencies 
over which image-frequency response is 
secured). In practice, this was found 
unsatisfactory. By very careful adjust¬ 
ment it was possible to increase this ratio 
(Continued on page 50) 



The relative size of the coils are 
illustrated here. 
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Building the 

VARIABLE-MU 

SIX By ARTHUR B. COONEY 


H, 



Fig. A 

Front view of the Variable-Mu Six. 



|0\V would you like to build a high 
quality, six tube, electric radio at a cost 
of twenty- to thirty-five dollars and a few 
hours of fascinating work? This article 
gives the plans and directions for build¬ 
ing such a set. 

The circuit consists of three stages of 
high gain radio-frequency amplification, 
using type ’51 variable-mu tubes, < for 
elimination of “cross talk” and proper 
volume control), a power-type detector 
using a ’24 for maximum gain, resistance 


Fig. B 

Under-subpanel view of the set. 


coupled to a pentode 
(’47) power tube for 
audio-frequency am¬ 
plification. The sixth 
tube is the ’80 recti¬ 
fier which operates 

the built-in power supply and furnishes 
the set with plate voltage. The completed 
set measures 12 : */, x 9V- inches and is only 
6 3 _, inches high. It operates any size 2500- 
ohm field dynamic speaker with more vol- 
ime than can be used in the average home. 

The volume control action is particu¬ 
larly good. This set is small enough to 
fit in a midget type cabinet and efficient 
enough to deserve a place in a good con¬ 
sole. The receiver will perforin as well as 
or better than many standard makes of 
tuned R.F. sets retailing from sixty to 
eighty dollars and has less hum than 
many of them. A glance at the circuit 
diagram (Fig. 3) will show that this effi¬ 
ciency is not due to a freak hookup, trick 
coils, or special parts; the materials used 
may be obtained without difficulty. Any¬ 
one who has an elementary understanding 
of radio, who can follow directions, solder, 
and use common hand tools, can build 
this set successfully. 

Building the Chassis 

As the metal chassis is the foundation 
of the set it is logical to build it first. 
The drawing (Fig. 1) shows the layout 
and gives the measurements for the vari¬ 
ous holes, llefore you start cutting, meas¬ 
ure the size of your dial, filter choke, and 
power transformer. As there is consider¬ 
able variation in the size of these items, 
you may have to change the layout to fit 
your own parts. The purpose of the 
mounting bracket shown in the drawing 
is to hold the 4-gang, ,00035-mf, variable 
condenser on edge so that the trimmers 
may be adjusted conveniently. If you are 
going to use the de-luxe type of condenser 
that has heavy square shielding between 
each section, you will not need to make 
the bracket ns the condenser will bolt 
directly to the top of the chassis. Make 
sure of all these details before you drill 
your first hole. 

Bet a piece of 20-gauge aluminum or 
galvanized iron 14*4 x 14*4 inches. Alum¬ 
inum is easy to cut but hard to solder: 
the iron is cheaper, solders easily but is 



Chassis layout of the set in which all hole-locations are specified. 
Detail views are shown to the right. 


hard to cut. Tut your material on a flat 
surface and lay out all the holes and cut¬ 
outs. As the drawing shows the layout 
as it appears from wnh’i'nrath : the flaps 
must be bent so that the marked side of 
the material faces down when the job is 
done. If you get this reversed it puts the 
volume control on the left, which is not 
a good idea unless you are a “south-paw.” 
The easiest way to make the big holes is 
to drill small ones close together around 
the edge and cut between them with a 
sharp chisel: then smooth the edges with 
a file. The large round holes for the 
sockets and coils will have to be made the 
same way if you do not have a fly cutter. 
A sheet-metal shop will sometimes do this 
type of work very reasonably. 

When your holes are finished you are 
ready to bend the flaps. Keep your lay¬ 
out marks underneath and bend the two 
%-ineli flaps at right angles to the rest 
of the chassis: now bend up the anchor 
portion of the rear flap: bend the front 
and rear flaps into position. Make the 
chassis rigid by soldering or spot-welding 
the overlap at points A and B on the left 
and right edges of the chassis. 

Winding the R.F. Transformers 

Standard screen-grid R.F. transformers 
will work in this set but those shown in 
Fig. 2A are easy to make and are very 
efficient. All the coils are wound on forms 
of bakelite or fibre tubing 1-inch outside 
diameter and inches long. They are 
supported by small mounting brackets of 
sheet brass as shown in the drawing. The 
brackets center the coil within the shield 
and hold it above and perpendicular to 
the chassis. If the centering is not reason¬ 
ably accurate or the coils not perpendicu¬ 
lar they will be too near the shields and 
eddy currents will be produced which will 
cut the R.F. gain and make the set less 
sensitive. Make the brackets carefully 
and test the completed forms for position 
before you start winding. The less you 
handle the coils after they are finished 
the more uniform they will be. The coil 
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Fig. 2 Detail sketches of the coils, chokes and speaker-socket wiring. Details of the coil 
mounting bracket are shown at A; of the shield at B; of the R.F. coils at C; of the antenna 
coil at D: of the R.F. chokes at E; of the speaker wiring at F. 


A description of a T. R. F. 
receiver designed for the 
man who wants a stable set 
using the latest tubes in a 
simple arrangement. 


terminals are *, 2 -inch soldering lugs bolted 
to the forms. One grid terminal is bolted 
at the top of the form opposite the 
bracket; the two terminals for the pri¬ 
mary leads are bolted on opposite sides 
of the bottom of the tubing, 90 degrees 
from the bracket. 

The antenna coil (Tl) differs from the 
other R.F. transformers in that the prim¬ 
ary and secondary are both wound on the 
one tube, one below the other. Solder one 
end of the Xo. 32 double enameled wire 
to the grid terminal. Wind the first turn 
of the secondary parallel to the top of 
the coil but 3/16 inch below it. The 
secondary is finished when you have 
wound 141 ^ turns. You get the half- 
turn by bringing the wire from the grid 
terminal side of the form over to the 
bracket so it will be grounded when the 
coil is bolted to the chassis. Drill a hole 
through the tubing just below the lowest 
turn of the secondary, bring a loop of 
the wire inside the form and solder it to 
the mounting bracket. Wind the first 
turn of the primary. When you have 
finished the 18th turn solder the end to 
one of the lugs at the bottom of the form. 
The antenna goes to this terminal. 

The other coils, fT2. T3, T4,) have dif¬ 
ferent primaries than the antenna coil 
has. Wind the secondaries on the other 
ihree forms just as you did when you 
made Tl. As shown in the drawing (Fig. 
2C) the primary is wound on the outside 
of a piece of cardboard tubing that fits 
over the secondary. You will need three 
1*4 inch lengths of 1/16 inch cardboard 
tubing that will fit snugly over the wound 


secondary. You may have to make this 
tubing by winding gummed paper, 1% 
inches wide, over the secondary to the re¬ 
quired thickness. The first turn of the 
primary is parallel to the top of the card- 
hoard tube and 9/16-inch below it. Wind 
on 45 turns of 36 S. E. wire. Fasten both 
leads of the primary to the tube with 
gummed paper or adhesive tape. Slide 
the finished primary over the secondary 
till the top of the cardboard tube is 3/32- 
inch below the top turn of the secondary. 
Solder the leads to the lugs at the bottom 
of the coil form. The terminal connected 
with the top turn of the primary goes 
to the plate of the tube. The other term¬ 
inal is connected to the power supply. 
Make two more coils like the one yon 
have just finished .When you have done 
this, smear a little Duco cement or aero¬ 
plane dope over the top and lower turns 
of each winding to prevent the turns 
shifting when the coil is handled. Then 
test all windings by putting them in 
series with a dry cell and pair of head¬ 
phones to make sure current flows through 
them. 

The R.F. choke (R.F.C.) is easy to 
make. Turn a piece of wood or fibre to 
the measurements shown in Fig. 2E. 
Jumble wind 500 turns of the same wire 


used on the primaries of the R.F. trans¬ 
formers. For terminals, drive two short 
brads into the side of the form and solder 
the leads to them. Test for continuity 
with a dry cell and a pair of headphones. 

The proper shields for the R.F. coils are 
aluminum with screw bases 2 inches wide 
and 3% inches high. The screw bases are 
cut out to match the hole in the chassis 
and allow the wiring to reach the coil 
terminals. These shields are a standard 
article and should be easy to buy. It is 
also easy to make your own from the 
proper size aluminum salt shakers which 
may he obtained front any "dime” store. 
Just cut off the handles and drill the holes 
in the top to make it into a screw base. 
Mount upside down. 

Assembling the Set 

The bases of the tube shields and the 
sockets are held to the chassis with the 
same bolts. The three ’51 sockets are 
below the chassis in the first three, large 
holes on the right of the chassis facing 
the front flap. The ’24 socket goes in the 
fourth hole in the same row. Each socket 
has a tube shield base above it on the top 
nf the chassis and all have filament prongs 

(Continued on pope 48) 
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A UNIVERSAL- 
RANGE OHMMETER 

By BERTRAM M. FREED 
and N. ARNOLD GOULD 



Fig. A 

Panel view of the tester. 


S INCK tlie advent of the more recent 
radio receivers, the lot of the Serv¬ 
ice Man lias become more difficult. 
When the first electric sets made 
their appearance very few resistors were 
used in their construction. The power 
pack usually had a voltage divider com¬ 
posed of three or more sections, whose 
combined resistance seldom exceeded 
50.000 ohms, and a small number of car¬ 
bon and wire-wound resistors in various 
parts of the circuit. To check the values 
of these units, a voltmeter and battery 
combination was usually sufficient. How¬ 
ever, when higher resistances were en¬ 
countered, no accurate check was avail¬ 
able. 

As receiver design became more com¬ 
plex, service equipment had to be devel¬ 
oped in order to meet the new require¬ 
ments. More versatile set analyzers and 
ohmmeters came into being. Now, with 
receivers using higher voltages, automatic 
volume control, bi-resonator circuits, and 
resistance-coupled amplification, it is 
necessary to employ very high resistors, 
far beyond the range of the olimmcter 
at the disposal of the Service Man. for 
regular service work. 

With this in mind, the construction of 
an ohmmeter. that would accurately meas¬ 
ure almost any resistance encountered in 
radio servicing, was planned. The com¬ 
pleted unit far exceeded the low and high 
limits originally contemplated; it was 
possible to measure resistance's as high as 
15 megohms and as low as V.- ohm with 
a fair degree of accuracy. In this man¬ 
ner. resistances in automatic volume con¬ 
trol circuits, grid-leaks in resistance 
coupled circuits, and bi-resonator circuits 
may be checked. In addition. H.F. coil 
primaries and secondaries, voice coils ami 
power transformer windings may be tested 
for shorts; even for partial shorts. 

The Ohmmeter 

The essentials of the ohmmeter are 
parts readily obtainable, as no special 
switches or resistances are required, Re¬ 
fer to the diagram, Fig. 1. 

An 0-1 nia. milliammeter is used; Si and 
S2 are D.P.D.T. switches for changing 
the circuit from “series” to “shunt” test¬ 
ing; S3 is a S.P.S.T. switch for turning 
the battery current on and off: R1 is a 
resistance of 2000 ohms: U2 is a 3000 
ohm variable resistor; li is a small 
volt battery. K2 is variable for zero 

adjustment of the meter. 


K4 is a carbon resistor from 500,000 to 
750.0(10 ohms depending on the voltage 
supplied by the power transformer, I\T.— 
this resistance limits the current flow 
into the meter, thereby preventing acci¬ 
dental burn-out; K3 is a variable resistor 
of 250.000 ohms and is used as a zero ad¬ 
justment for the high voltage; Cl is a 
fixed condenser of .1-inf. or more—the 
value is not critical as it is used to pro¬ 
vide a smoother current (low in-so-far-as 
it absorbs each current pulsation, in tak¬ 
ing a charge from the rectifier output. 
Only a condenser of high quality should 
he used as a breakdown might be disas¬ 
trous to tlie power transformer. 

A 5-volt \ j-ampere tube was chosen for 
the rectifier, because of its low current 
requirements, and also because either a 
*01 A, T2A or 171A tube is usually in¬ 
cluded in the kit of the Service Man, 

In order to keep the completed unit as 
compact and light as possible, it was 
necessary to select as the power trans¬ 
former. one that was very small and light. 
To this end. various audio transformers 
were tried. Rearing in mind that a high 
voltage was necessary to secure a very 
high-resistance range, a good quality 10-1 
ratio audio transformer was selected. Due 
to the construction of the transformer, 
about 120 turns of B.&S. gauge No. 22 
enameled wire was wound over the regu¬ 
lar transformer secondary to obtain the 
required filament voltage for the rectifier. 
A layer of fish paper was wrapped around 
the winding and the laminations were 
re-assembled. 

At this point it may bo expedient to 
mention that care should be exercised in 
choosing a transformer with sufficient 
iron. Hack of sufficient iron in the trans¬ 
former will cause the core to become 
saturated and overheat, which would re¬ 
sult in a rapid drop in voltage. 

A flush receptacle was placed in the 
rear of the ohmmeter compartment to 
facilitate easy connection to the power 
line and to eliminate hanging wires when 
not in use. 

Low Resistance Measurements 

For low resistance measurements, ter¬ 
minals C and L (Fig. 1) are used. The 
battery switch S3 is closed and the 
D.P.D.T. switch, composed of switches SI 
and S2 as shown in the diagram, is moved 
to the “shunt" position (positions I) and 
A respectively). This causes a current 
flow through R1 and R2 through the me¬ 
ter. With R2 adjusted to show a full 


Fig. B 

Internal view of the tester. 



scale deflection (l.nuO. the resistor un¬ 
der test is shunted across the meter. The 
range of this scale is from y.> to 1500 
ohms, depending upon the internal resist¬ 
ance of the meter used. For measure¬ 
ments up to 75 ohms it may be necessary 
for every constructor to plot his own 
graph as eacli meter will vary slightly. 
Where it is inconvenient to obtain low 
value resistors for plotting a curve, the 
following formula may be used for the 
low range. 


-1 

1 


Where 

R is the unknown resistance: 

Km is the internal resistance of the 
meter: 

I is tin* current range of the meter, in 
this case 1 nia.: 

II is the reading obtained. 

(Continut'tl on ptttji* 57) 
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Fifl. A 


Fig. B 


Fig. C 


A THERMOCOUPLE "A" UNIT 


W ITH the addition of the rela¬ 
tively new 2-volt tubes, a num¬ 
ber of receivers using these tubes 
have been constructed. Such re¬ 
ceivers are usually designed to operate 
from an air-cell battery which, it is 
claimed, has a useful life of about 1,000 
hours. Some people who use the air-cell 
battery far out in the country have stated 
that the air cells gave service for about 
400 hours; in another district, some 
people claimed a life of 600 hours. It has 
been assumed that the extremely moist 
air in some parts of the country is the 
cause of the short life of the air-cell. 

The possibility of producing a device 
that would depend for its operation upon 
heating effects was begun by the writer 
some time ago. The result is the “Ther- 
motron,” a thermo-elect rically operated 
generator. The Thennotron uses gasoline 
as a fuel and consequently is especially 
intended for use in farm districts where 
electric power is unavailable. Gasoline 
and kerosene heated devices constitute an 
essential part of the environment of a 
farm home. Anything in this category 
is suitable to the farmer. It inspires 
confidence because such fuels have been 
and are a part of their environment. 

In Fig. A is shown a thermo-electric 
generator which is based on the phenom¬ 
enon of thermo-electricity discovered 
many years ago. This generator, which 
was given the name Th< rmotron has been 
specifically designed for use in rural 
homes as a source of filament current for 
modern battery-operated radio receivers 
using 2-volt tubes. 

In Fig. 15 is illustrated the current pro¬ 
ducing section of the Thermotron. This 
section forms a unit-body consisting es¬ 
sentially of a plurality of thermocouples 
connected in series and a radiator ring 
carrying fins which project radially out¬ 
ward. The radiator or spider ring en¬ 
closing the thermocouples is electrically 
insulated from the same but in thermal 
contact therewith. 


By DR. OTTO HERMAN 


VM 



Fig. 1 

Sketch illustrating the principle of the 
thermocouple. 


An interesting description of a 
thermo - operated generator 
which is capable of supplying 
“A" power for air-cell receivers. 
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Fig. 2 

Voltage and current curves of the “Thermotron.” 


By itself, the thermocouple section re¬ 
sembles a disc having a hole in the center 
and being divided into a number of equal 


sectors, each of which forms a negative 
thermo-element. Between the negative 
elements, and electrically insulated there¬ 
from, are the positive Z-shaped elements 
prepared from a strip of ribbon and or¬ 
ganically united at their extremities with 
the negative elements to secure perman¬ 
ent junctions with no extra ohmic resist¬ 
ance. 

Obviously, each positive element (ex¬ 
cepting the first one) is organically 
united with a negative element sector to 
form a cold junction and with the other 
adjacent negative element to form a hot 
junction. In other words, the elements 
forming the thermocouples alternate with 
each other, so that the first positive ele¬ 
ment and the last negative element, both 
of which being connected to terminals, 
come necessarily next to one another in 
the ring-like structure, as indicated ill 
Fig, B. 

The Elements 

The positive element, which is formed 
from a strip of ribbon, consists of an alloy 
composed of nickel, copper and silver. The 
silver component in the alloy does not 
exceed one percent by weight; its melting 
point is 1275° C. 

The negative element alloy is composed 
of antimony, vanadium and zinc. The 
vanadium content hi the alloy is of the 
commercial kind and does not exceed five 
percent by weight. It makes the alloy 
more negative against the positive ele¬ 
ment and also serves the purpose of pre¬ 
venting its oxidation up to about 415° C. 
Moreover, the vanadium content also 
raises the fusing point of the alloy up to 
about 675° C., and imparts to the alloy 
the strength required for practical pur¬ 
poses. 

The current in a thermocouple formed 
from these two electrodes flows from the 
nickel-copper-silver alloy over the hot 
junction to the antimony-vanadiumzinc 
alloy. I have termed that electrode— 
from which the current flows over the hot 
(Continued on pogr 51) 
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SERVICING 
AVIATION SETS 

In this first of a series of articles the 
author discusses the power equipment 
used in airplane radio installations. 

By MYRON EDDY 



Flo. F 

A dynamotor used in airplane work. 




Arrangement of parts in the Deslauriers pro¬ 
peller and governing action. 


N aviation, there are plenty of radio 

sets to be serviced. You will find these 
receivers at every airport (tlie law 

requires an A*1 airport to be able to 
communicate with all radio-equipped fly¬ 
ers); ami you will find them on every 
transport ’plane. Being radio-equipped, 
such planes earn more money from mail 
contracts. Some airline companies use 
radiotelephone and some use radiotele¬ 
graph. The government uses both: in ad¬ 
dition. it maintains radio-beacon stations 
from one end of the country to the other. 

These sets which safeguard the air trav¬ 
eler are certainly most important; they 
cost a great dcol and should receive the 
best of servicing, especially because they 
are not very well protected while on the 
plane. The airplane pilot may be able to 
operate a radio set, and the airplane me¬ 
chanic can probably keep it clean and re¬ 
place batteries, but you radiomen are 
going to have to do the real service work. 

Transport companies employ radio Ser¬ 
vice Men, but the itinerant flyer must de¬ 
pend on local talent wherever lie is forced 
down atul whenever he lands to call on 
his Aunt Sue or get gas. It may be that 
our young aud inexperienced pilot, Mr. 
Elmer Zilch, merely needs a “H” battery. 
Or maybe he will tell you that “this here 
needle pointed ’way past tiie red mark for 
a long while, and then that tube got all 
blue.” These things happen in the best 
families. That’s why Service Men at 
every cow pasture airport and crossroads 
hamlet should know how to shoot trouble 
on airplane sets. 

This is true whether or not the radio 
trouble developed in the air is serious, 
or tlie repairs expensive, because the plane 
ordinarily must hind approximately alien 
and where the trouble occurs; which 
means that if the leading village radio 
expert in Podunk gets a hurry-up call to 
the municipal airport to fix the set on 
the ’plane of a big butter-and*egg man 
headed east and can’t handle the job, 
Podunk gets a black eye, and the man 
called in as a radio expert gets nothing. 

Out mark this,—if the trouble is in the 
receiver, the local Service Man can fix it,— 
then charyv plenty. (And what a pleasure 
that is in these days of fifty-cent service 
calls: “no fix. no charge”; since the prob¬ 
lems encountered in servicing aviation 
radio receivers are essentially the same 


as those associated with broadcast re¬ 
ceivers. 

Aboard the ’plane the receiver is slung 
in a cradle (an early type, using rubber 
rope, is illustrated in Fig. 1), but when 
the pi lot sets his ’plane down hot, bounces 
and then guns the motor, the radioman 
must either hang onto his receiver or his 
chair. He usually lets the receiver “ride,” 
because he doesn’t like to eat standing 
up. On the take-off. he can brace himself 
with his legs and try to steady the set 
with his hand, but I think he’ll find 
drinking coffee on a roller coaster an 
easier tiling to do! In fact, the entire set 
as installed on a plane operates under ad¬ 
verse conditions as to vibration, dirt, in¬ 
clement weather, etc. 

Flying along in fair weather, all is fine. 
But when the ’plane flies over the moun¬ 
tain. the operator and his set both get 
bumped a bit. The air is fine blit frisky. 
Going over the “hump” of tlie Rockies 
you will find not only Big Papa hump, 
but a very large family of little humps. 
The receiver beats a tattoo on your fin¬ 
gers when you put your hand behind it 
to stop its shimmy. Your hands get cold 
and so does your set; and there is many 
a job for the Service Man at the end of 
a mountain run because the heater-unit 
of the sot wasn’t generous enough with its 
calories while the ’plane was flying above 
the line of vegetation. 

Another thing that Old Man Weather 
does to complicate the job of servicing 
aviation receivers occurs in the tropics. 
That is the undue heating of parts. 
Moisture is absorbed by coils and con* 
densers. Old Sol comes along and does 
the rest; the set is steamed and baked 
until you finally have one well-cooked 
radio goulash, but not a dependable set , 
The only thin{f a Service Man van do to 
combat this process is to anticipate ?ia- 
t arc's cooking by a little premeditated 
baking of his own . If he will house the 
set between flights in a little radio ga¬ 
rage containing dry warm air and nothing 
else hut, okay!—otherwise, stand by for 
blue smoke and fireworks. 

Pan*American Airways, Inc., fly air¬ 
ways south out of the United States total¬ 
ling nearly 15,000 miles. They have one 
of the most efficient aviation communica¬ 
tion systems in the world. The Chief 
Communication Engineer of this company 
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Fig. 6, above. Parts of the Eclipse generator. 

Fig. C, right. Control Box used with the Generator of Fig. B. 



says that heat, cold, and moisture arc the 
groat enemies of the men who service 
those sets. This organization has devel¬ 
oped its own radiotelegraph sets, radio- 
telephony not being used: and, naturally, 
must develop its own service crews. These 
are recruited mostly in tin* I'nited States, 
the radio operators holding commercial 
licenses. The fattest operators handle 
ground stations and service ’plane sets, 
only men weighing ’?ss than 150 pounds 
being assigned flight duty. (Old-time 
Service Men who like their groceries, take 
note.) 

Ilut servicing receivers is only a small 
part of the total radio service work to be 
doin' in aviation; nevertheless, in every 
case this work must be done by highly 
competent workmen. 

Aeroplane Generators 

To properly service aviation radio 
equipment it is absolutely essential that 
you understand the “power pack” used. 
The original source of supply may be a 
generator, or it may be a dynamotor and 
battery. If a generator is used, it may 
be either an oiigiiic-drivcii or a wind- 
driven type. If wind driven, it is un¬ 
doubtedly equipped with a Deslauriers 
propeller. I will tell you first about both 
generators so that you can service either 
one; then, dynamotor servicing will be 
discussed. 

The Eclipse, one well-known type of 
airplane-engine-driven generator, is in 
very general use on radio-equipped trans¬ 
port planes. Figure A shows this gen¬ 
erator and its control box; Fig. 2. the 
manner in which they are wired, and; 
Fig. H, the component parts. 

This instrument is a D.(\ shunt-wound, 
self-excited. 4-polo machine and is seciiml 
to the engine by bolts, being driven from 
the airplane engine through a splined 
driving shaft- 

rsually, a flexible spring coupling is 
connected between the drive shaft and tUe 
armature to absorb any tortional vibra¬ 
tion from the engine crank-shaft. When 
this coupling is correctly assembled and 
the armature is held securely, the splined 
member of the coupling can be turned 
cither wav approximately 12 degrees with¬ 
out the springs becoming loose. If it be¬ 
comes necessary to take apart the flexible 


coupling, the exact position of the spring 
adjusting nuts should be first carefully 
noted. In reassembling, if the nuts are 
set up to their original position, the cor¬ 
rect spring tension in the coupling is then 
assured. (The adjusting nuts should be 
locked with a tie-wire to prevent their 
coming off.) 

In servicing this generator, the follow¬ 
ing points should be carefully borne in 
mind. The commutator should be clean 
and smooth. The brushes should be clean, 
and free to move in the brush box. while 
making good contact with the commuta¬ 
tor over the entire area of the brush sec¬ 
tion. Bra r bit is should he kept correct In 
lubricated. If it is found that oil has 
leaked into the interior of the generator 
from the engine, look to the various oil 
sealing washers and replace any that are 
damaged or worn. Also chimp up tightly 
on the bearing plates. 

An old generator will often be found 
more or less filled with carbon dust, 
mixed with oil. Always clean this out 
with gasoline and a brush then make 
certain that tlie generator is dried out 
well. The commutator may be cleaned 
with a cloth and a little gasoline if 
necessary. 

Most Service Men know enough not to 
use emery cloth on a commutator; So. 
000 sandpaper, or even finer, is recom¬ 
mended. Of course, if the commutator 
has been severely pitted, the armature 
will have to he removed, and placed in a 
lathe so that a slight cut can he taken 
across its face. In this case the mica 
will also have to be undercut and the 
commutator carcfulii/ polished. 

Sow brushes may be quickly seated by 
placing a thin strip of fine sandpaper un¬ 
der the brush with the sanded side of the 
paper in contact with the brush. Then, 
by drawing the sandpaper from under 
the brush repeatedly, in the direction of 
rotation of the armature, the brushes will 
be made to conform to the general shape 
of tin* commutator. It is not necessary 
or desirable that any tension in addition 
to that furnished by the brush spring be 
applied during this process. Sometimes 
the brush followers are binding. These 
should be adjusted to give free up and 
down movement. 

(Continued on page 55) 



Fig. A 

The Eclipse engine-driven generator. 



Fig. 0. 

A single-blade Oeslauriers wind generator. 



Fig. E 

One type of airplane dynamotor. 
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THE ADVENT OF THE NEW TUBES HAS MADE A COMPLETE, UP-TO-DATE TUBE CHART AN ABSOLUTE NECESSITY. RADIO-CRAFT THERE¬ 
FORE PRESENTS THE MOST COMPLETE TUBE CHART, WITH SOCKET CONNECTIONS AND SYMBOLS. AVAILABLE TO THE PUBLIC. 
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HOW TO USE A 
SET ANALYZER 


A discussion of analyzer theory 
and operation which starts from 
the very depths of receiver- 
voltage measurements and shows 
the reader the "how" and "why" 
of analyzer operation. 


By F. L. SPRAYBERRY 


T HE purpose of this article is to inform the Service Man 
of the correct procedure in the use of a modern set 
analyzer; and how to interpret its meter readings in the 
terms of normal or abnormal receiver operation. Provided 
these simple instructions are followed, anyone with a funda¬ 
mental knowledge of vacuum tube circuits can intelligently 
service the modern broadcast receiver with a minimum amount 
of time and labor. 

Type of Instruments Required 

First we shall describe the two meters around which is built 
the Jewell Model 444 set analyzer that has been selected as an 
example of good instrument design. 

The meter on the left. Fig. A, is of the A.C. type, having 
scales for both current and voltage. The range in amperes is 
0-4 and 0-3, the milliampere range being 0-20 and 0-100. The 
A.C. voltage scale is 0-4, 0-8, 0-160 and 0-800. The instrument 
on the right is a combination volt and milliamnieter for D.C. 
voltages and currents and in addition has three calibrated ohm- 
ineter scales, with ranges of 0-1,000, 0-10,000 and 0-100,000 
ohms. A 4.5 V. flashlight battery provides voltage for the ohm- 
meter and for tube testing. Every instrument scale is available 
at the indented jacks along the rear edge of the panel. 

Many Service Men make measurements with a set analyzer 
but do not know What these measurements wan. or liow the 
instruments are connected to the circuits under test, and there¬ 
fore cannot visualize the conditions in the circuits. 

The successful interpretation of set analyzer readings depends 
upon a knowledge of the fundamental connections shown in 
Figs. 1A to F. It makes no difference how the tester is me¬ 
chanically arranged,—if it is correctly designed it will always 
electrically connect instruments to a circuit as shown in these 
figures. 

Rule Number One 

The common reference point for all the volt ayes (except 
cathode and filament) in a vacuum tube circuit (measured at 
the tube socket) is Us filament or cathode . That is, if the tube 
is of the •• indirect heater " type, such as the *24, *27, ’35. or 
*51, the cathode is the high-voltage negative; and if it is of the 
l, direet heater*’ type, such as the *01A, *12A, *71A, *45, *47, or 

*50, the negative side of the filament is the high-voltage negative. 

Therefore, high-voltage negative of a particular tube is always 
taken as a reference point with resiiect to any other part of the 
circuit of that tube. Consequently, if we say a certain tube 
has a plate potential of 250 volts, a control-grid potential of 
16.5 volts, or a screen-grid potential of 250 volts, we really 
mean with respect to its cathode or filament. 

(Note that the terms “ 4 B’ negative** and 44 4 B* positive** 
should not be applied to the current source —ordinarily, a power 
pack—but only in connection with the plate-circuit return [for 
minus, and the plate, for positive] connection of a tube. Such 
careless use of the term 44 4 B* negative’* and 44 4 B’ positive*’ has 
resulted in mind) misunderstanding. The power pack terminals 
are correctly designated only as positive or negative; that is, 
without any mention of the letter 44 B.” Battery manufacturers, 
through battery markings, have contributed their share to the 
confusion. Technical Editor.) 

The cathode potential is a figure obtainable only in tubes 
of the indireet-heater type, and is the voltage measured between 



Fig. a 

A Jewell analyzer employing the principles discussed in this article. 

the cathode (emitter) and its heater-filament. The cathode 
may be positive in polarity and the filament negative, or vice 
versa, depending upon the circuit arrangement. 

The filament voltage is not measured with respect to the 
high-voltage negative, blit is simply the voltage drop across the 
filament. The filament current source may be a battery or, ( in 
the case of an A.C. receiver), the secondary of a step-down 
transformer. 

From a consideration of these fundamentals we may conclude 
that if the negative end of the high-voltage circuit becomes 
open, shorted or incorrectly grounded, the measurements ob¬ 
tained will be inaccurate; but of this, more anon. 

Filament Voltage 

Consider Fig. 1A which represents a set analyzer voltmeter 
connection for the measurement of filament voltage. What 
conditions could exist if 44 low,* *’ or 44 no voltage,** is indicated 
on the meter, V? (We assume voltage is applied to the primary 
of the transformer, which is not shown.) 

If there is no secondary voltage, the transformer filament 
winding is almost invariably open; a continuity test will give 
an immediate check on this. If the voltage is low, the complete 
circuit may be shorted or grounded, (the ground may be to the 
core of the transformer, or to the chassis of the receiver); a 
continuity test between filament and core or chassis will estab¬ 
lish where the ground exists. 

If the filament voltage is high, the secondary winding may 
be shorted to another secondary or to the primary, or the 
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line voltage may be high make a continuity test for shorts 
or grounds, and use the A.C. voltmeter to check the line voltage. 
Watch out for shorted primary turns, which also will cause a 
high filament secondary voltage. 

Cathode Voltage 

In Fig. IB we have the connection for the measurement of 
“cathode" voltage; that is, the cathode-to-fi lament potential as 
indicated on meter V. In this circuit, what condition could 
cause a low, high, or no*voltage reading on meter V? 

Consider low voltage first. Since the cathode voltage in this 
instance depends on the plate current flowing through the tube, 
a low cathode voltage will be indicated if the plate current is 
low (due perhaps to low plate voltage, or a weak tube). 

An indication of “no voltage" between cathode and filament 
(which in this example is shown grounded at the center-tap 
of the filament voltage secondary winding) will he obtained if 
the condenser C is shorted, since the bias resistor R is then 
shorted out of the circuit, which results in no voltage drop 
across R and therefore no cathode voltage. 

High cathode voltage, positive in polar¬ 
ity, may be caused by a short to the 4 ‘B+” 
circuit, or to one of the tube elements; 
either will result in a high plate current 
and, in turn, a large voltage drop across 
R. Lack of cathode voltage may be caused 
by an absence of plate voltage, open plate 
circuit, shorted condenser “C," or open 
cathode circuit. 

The dotted lines in Fig. IB show' how 
a positive voltage might be placed on 
the heater to cause the cathode to be nega¬ 
tive. Should this be the case the center- 
tap of the heater, as indicated by X, will 
not be grounded. 

It is interesting to note that the con¬ 
trol-grid and cathode voltages ordinarily 
are the same unless, as in the instance 
illustrated in Fig. IB, the cathode is given a negative (or 
positive) voltage by placing a positive (or negative) charge 
on the heater. Also, if a positive charge of greater value than 
the voltage drop across R is placed on the heater, then the 
cathode voltage will be negative, the exact value being the 
difference between the voltage drop across R and the voltage 
applied to the heater. Few' sets, however, employ a negative 
cathode voltage and in most cases the applied cathode voltage 
will be equal to the effective grid voltage. 

In Figs. 1A to IF, you will note that resistors R1 and R2 are 
placed in the plate and grid circuits, respectively, to represent 
the load. Actually these may be coils, transformers, chokes 
or any other form of impedance; in any case, the same prin¬ 
ciples apply. The battery represents the high-voltage supply 
while the plate bypass condenser Cl may represent either the 
filter condenser system in the power pack, or one of the regu¬ 
lar plate-circuit bypass condensers. 

Control-Grid Voltage 

Now refer to Fig. 1C which shows the voltmeter connection for 
determining control-grid voltage. In this measurement, the 


polarity of the voltmeter is reversed within the set analyzer 
so that the plus end of the meter is connected to the cathode, 
and the negative end to the grid. What conditions in this 
circuit will cause abnormal measurements provided we have 
plate current? 

Suppose the circuit were normal and the resistance R2 in the 
control-grid circuit was a 500,000 ohm grid leak in a resistance- 
coupled amplifier. Would our voltmeter at Y r indicate exact 
control-grid voltage? Xo. not at all . since in the grid circuit, 
there is a 500,000 ohm resistance (R2) which is in series with 
the voltmeter. 

Now, in order to get a voltage indication on a voltmeter, 
current must flow in the circuit; and when the voltmeter is 
connected between the control-grid and cathode, the only current 
flowing in the circuit is that taken by the instrument. The 
voltage drop across the bias resistor is never high enough to 
drive through the circuit a current of sufficient magnitude to 
move the moving element, and thus the needle of the voltmeter. 

Therefore, due to this high resistance in 
the circuit, the indicated voltage (on the 
voltmeter) will be much lower than the 
true or effective voltage. 

The correct way to get the effective 
control-grid voltage would be to short the 
grid load resistor; or to make a measure¬ 
ment of the cathode voltage (which in 
most cases equals the control-grid volt¬ 
age), If the bias resistor R becomes open 
and a control-grid voltage measurement 
is attempted with the set analyzer, a high 
control-grid voltage will cause a corre¬ 
spondingly low plate current. The reason 
for this is that the instrument itself takes 
the place of the bias resistor, the high 
voltage drop occurring across the instru¬ 
ment due to its high resistance. When 
this condition is noted with a set analyzer 
always check the bias resistor with the continuity tester; since 
a condition of high plate current and no grid bias usually 
indicates a shorted bias resistor bypass condenser C. 

If the control-grid circuit becomes open at any point, control- 
grid voltage will not be indicated on the voltmeter. Likewise, 
if the primary of the coupling unit in the preceding stage 
becomes shorted to the secondary or control-grid circuit, a 
positive bias will be placed on the control-grid of the tube. 
This will show' on the set analyzer as a high plate current; also, 
the normal control-grid voltage reading will not be evident but 
the meter will be reading in the reverse direction. This condi¬ 
tion is sometimes found in resistance or impedance-coupled 
stages, due to a leaky or shorted coupling condenser. 

Consider Fig. ID. which represents a stage of resistance coup¬ 
ling (a form found in many makes of early screen-grid sets, 
particularly the Atwater Kent; impedance coupling is utilized 
in the R.F. stages). If condenser C, which couples the plate 
and control-grid circuits, breaks down under voltage, the control- 
grid of the following tube, V2, becomes positive and if Z1 is a 
(Continued on page 55) 
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Fifl. 1 

With this new kink, it's a pleasure to measure. 


LINE VOLTAGE 
METER 


PRIZE AWARD 

SERVICE JOBS IN BEAUTY SHOPS 
By C. O. Nixon 

VERY town and city of 2,000 popula¬ 
tion and over has its beauty shops, 
each with its permanent waving ma¬ 
chines. 

Most of these are without voltage me¬ 
ters which are essential in order that the 
operator may note the voltage fluctuations 
while “baking” a head of hair, and in¬ 
crease the time to compensate for low 
voltage — which is usually caused by put¬ 
ting onto the line a hair dryer, etc., while 
baking. 

Live Service Men in small towns and 
cities can “cash in” by attaching to these 
permanent waving machines for a nom¬ 
inal sum, an A.C. line voltage meter as 
illustrated in Fig. 1. In the case of the 
Gabrieleen machine it is only necessary 
to twist the prongs of a Beede or Readrite 
A.C. 150-volt meter so that they may be 
inserted into a spare heater socket (Fig. 


SHORT CUTS 

IN RADIO SERVICE 


$10 FOR PRIZE SERVICE 
WRINKLES 

Previous experience has indicated that 
many Service Men, during their daily work, 
have run across some very excellent Wrinkles, 
which would be of great interest to their 
fellow Service Men. 

As an incentive toward obtaining informa¬ 
tion of this type, RADIO-CRAFT will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi¬ 
cation. 

The judges are the editors of RADIO¬ 
CRAFT. and their decisions are final. No 
unused manuscripts can be returned. 

Follow these simple rules: Write, or pre¬ 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You may send in as many 
Wrinkles as you please. Everyone is eligible 
for the prize except employees of RADIO¬ 
CRAFT and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 

Send all contributions to the Editor, Ser¬ 
vice Wrinkles, c o RADIO-CRAFT, 98 Park 
Place. New York City. 


their hair drying equipment, especially 
such shops as have radio receivers. 


IMPROVING THE A. K. 35 



Fig. 3 

Mr. Israel’s "field supply.” 


reproducers collecting cobwebs simply be¬ 
cause something is wrong with the rec¬ 
tifier system. 

However, by connecting a standard 
<4 B” eliminator, as shown in Fig. 3, con¬ 
siderable direct current will be available 
for operating field coils. 

The reproducer field-coil is to be con¬ 
nected, as shown by the dotted lines, in 
place of choke 0112. The current through 
the coil may he regulated by connecting 
a variable resistor from “B” plus to “B” 
minus. This unit is indicated as R. its 
value being variable between the limits 
of about 0 and 25.000 ohms. This re¬ 
sistor is preferably of the compression 
type, so that its current carrying capacity 
will increase as its resistance is lowered. 

To prevent the current drain exceeding 
the rated output of the tube used as a 
rectifier, it is advisable to connect a mil- 
liainmeter in series with the circuit, as 
indicated at MA. 


1 ). 

The Fredericks and other makes will 
require slightly different application, but 
should not be difficult for any Service 
Man who knows his “stuff.” 

This meter installation is easily sold 
and made, as similar voltage indicators 
built into the machines cost $05.00 and 
more. 

These Beauty Shops are potential buy¬ 
ers of interference filters to be applied to 


By Theodore R. Sayre 

LB battery receivers are characterized 
by a deplorable lack of good tone 
quality. To correct this state of affairs, 
the writer worked up the audio amplifier 
illustrated in Fig. 2. An excellent “mod¬ 
ernizing” job can be done by applying 
this circuit to Atwater Kent No. 35 re¬ 
ceivers with greatly improved quality and 
volume resulting therefrom. 

Incidentally, the sensitivity will be in¬ 
creased to a considerable 
extent. In addition, this unit 
makes an excellent D.C. 
phonograph amplifier since 
the type ’22 tube gives con¬ 
siderable voltage gain. 


THE ”B" UNITS FIELD SUPPLY 
By A. Israel 

FITE a few people have 
bought 110-volt B.C. dy¬ 
namic speakers hut have 
failed to get good results be¬ 
cause the field-coil did not 
receive enough current when 
connected to their radio re¬ 
ceiver as one of the filter 
choke-coils; also, there are 
many 110-volt A.C. dynamic 


A.C. RADIOLAS ON D.C. 

By Robert C. Barton 

ANY Service Men seem reticent about 
attempting to convert 110-V. A.C. 
receivers to operation on D.C. supply linos 
of practically the same potential. While, 
in general, it is not advisable to attempt 
to rewire most sets, many models are 
readily adaptable to such changes, the 
modified receiver giving very satisfactory 
performance, even though the maximum 
value of the high-voltage supply cannot 
exceed the line potential which, ordin¬ 
arily, is about 120 volts. 

Past issues of Raiho-Ckaft magazine 
have contained detailed data concerning 




Fig. 2. Circuit of the revised A.K. *'35’\ 
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the change-over of relatively simple sets 
such as the Freshman “Masterpiece/* 
certain Atwater Kent models, and one or 
two other makes of similar type; how¬ 
ever, there has been no attempt to de¬ 
scribe the changes to be made in, for 
example, a complicated receiver such as 
the RCA-Victor “80“ Superheterodyne 
chassis. (See Data Sheet No. 29. in the 
November. 1930 issue of Rauio-Ckakt; sec 
also Data Sheet No. 44 in the June issue. 
Technical Editor.) 

Of course, such sets may be operated 
from a D.C. line supply by means of a 
rotary converter, motor-generator, rotary 
interrupter and transformer, or a vibrat¬ 
ing type of interrupter ami transformer, 
(the transformer in the latter two ar¬ 
rangements takes care of the reduction 
in voltage incident to the use of circuit- 
interrupters; this point has been dis¬ 
cussed in past issues of this magazine). 

However, where space or cost arc im¬ 
portant factors, the solution is to convert 
the circuit. In Fig. 4 is shown the dia¬ 
gram of the RCA-Victor (etc.) 9-tube 
superheterodyne modified as an 8-tube set 
for operation directly from the D.C. light 
lines. Note the convenience with which 
the cathode-heater type tubes in the 
original receiver lend themselves to this 
circuit change; as shown in more detail 
in Fig. 5, the filaments are to be con¬ 
nected in series. 

All grounds are to the chassis only. A 
ground connection for the set is auto¬ 
matically obtained through connection to 
one side of the light line. Particular 
attention should be given to antenna 
condenser C, since this unit may be called 
upon to function as a protective device 
against “burn-out** of the primary coil 
LI, in the event that the antenna should 
accidentally become grounded. 

In Fig. 6 are shown the changes neces¬ 
sary to convert the Radioia Model R7 for 
110 V., D.C. operation. This is their 


“Superhette” design; at the same time, 
this chassis will be found in other makes 
of receivers, for instance Graybar, West- 
inghouse. and General Electric, as de¬ 
scribed in the descriptive sheet which 
covers this circuit, Data Sheet No. 47, 
in the August, 1931 issue of Radio-Ckakt. 

The circuit shown in Fig. 6 particularly 
concerns the power-pack, while the method 
of connecting the remainder of the set 
will be apparent by reference to the previ¬ 
ous circuit dealing with the “80 ,T ; and 
the comments concerning that set will 
apply in connection with the “R7.** 

Particular attention should he paid to 



Fig. 6. 

Conversion of the R7 receiver. 


the selection of resistor of correct ohm- 
age, and sufficient current carrying capa¬ 
city for the particular position in which 
each one is intended to be operated. 

Note that in Fig. 4 resistor It has been 
added to the circuit. In Fig. 5 at X, is 
indicated an optional position for the 
field-coil of the dynamic reproducer; the 
result is greatly improved quality of re¬ 
production. If this circuit is used it will 
be necessary to rewind the field coil to a 
resistance of 20 ohms, with a wire suffi¬ 
ciently heavy to pass about 1% ampere. 
The main limiting resistor must then be 
reduced from 57 to 37 ohms. 


TESTING PENTODES ON THE 
READRITE “245 A" 

By Alphonso Moody 

S ERVICE MEN, who use a Readrite 
model “245 A** set tester, need not 
worry about the testing of the new’ *47 
pentode tube, as all necessary tests can 
be made in the following manner: 

Remove the tube from the socket of the 
set and place it in the five-hole socket of 
tester. Place the plug end of the cable 
in the vacant socket. Read the filament 
voltage on the 10-volt scale of the A.C. 
meter and the plate current on the 0-100 
scale of the milliammeter. 

To read plate voltage, place one end of 
the black test lead in the R-jack of the 
tester, and one end of red test lead in the 
“300** jack. Touch the free end of the 
red test lead to the positive milliammeter 
jack and the free end of the black test 
lead to the + jack. Read on the 0-3 oo 
scale of the D.C. voltmeter. 

Control-grid voltage may be read with 
the red test lead in the "68” jack and the 
free end touched to the + jack instead of 
to the K jack; the free* end of the black 
lead going from the B-jack to the grid 
jack. 



Prospective Customer, *‘What will you allow me 
for my old Whatzis Sloppyheterodyne?” 
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A 

METERLESS 

TUBE-CHECKER ADAPTER 

By VINTON K. ULRICH 


T 11E Service Man who has a good 
analyzer with several meters does 
not desire to buy or build a tube 
checker unless he can make use ot* 
these meters. Of course, if he lias a large 
business the cost of extra meters does 
not matter, but many Service Men find 
it hard to scrape up a few dollars! 

The adapter which is illustrated in 
Figs. A and II makes use of any of the 
ordinary set analyzers—plugs into the 
socket of the adapter as would be done 
when taking readings from a radio re¬ 
ceiver. 

The diagram Fig. 1, is practically self- 
explanatory, A transformer PT of special 
design supplies the various filament volt¬ 
ages along with—3V. for grid-bias change 
(to obtain a shift in plate reading), 10 V. 
for the fifth element of the R,F. pentode, 
70 V. for the screen of screen-grid tubes, 
and 125 volts for plate supply. 

The writer’s transformer consists of a 
shell-type core with a cross-section area 
of approximately one square inch; the 
90 volt primary is wound with No. 24 
enamel-covered wire; the high-potential 
secondary, No, 26 enamel; and the fila¬ 
ment secondary, No. 18 D.C.C. The num¬ 
ber of turns of wire per volt is five. The 
constructor who wishes more complete 
information on transformer design is re¬ 
ferred to the article, ‘The Design of 
Power Transformers,” by C, AV. Palmer, 
in the September, 1931 issue of Hadio- 
Crakt. 

The large switch is a 10-point tap switch 
either single or double pole; the latter, 
with sections connected in parallel is pref¬ 
erable as it can more easily carry the 
high filament currents. Switch SW1 is 
used to give a shift of three volts in bias; 
a method which seems to be better that) 
the use of a series “drop” resistor. 
AVhether switch S\V2 is necessary depends 
upon the provisions made in the analyzer 
for the screen-grid type tubes. Its pur¬ 
pose in the S.G, position is merely to 
put a bias of -4-70 V, on the G terminal 
of the tube, and to connect the control- 
grid cap of the tube to Switch S\V1; in 
the Normal position, the regular grid con¬ 
nection to the grid terminal of the tube 
is obtained. The constructor can easily 
determine whether his analyzer has pro¬ 
visions for performing this duty and thus 
can adapt or omit S\V2 accordingly. 

Switch SAV3 in the Normal position con¬ 
nects the cathode to the center-tap of the 
filament secondary through resistor It, 





no. a 



Fig. B 



Schematic circuit of the adapter. 



Switching system for testing '80 tubes. 


and also to the zero-potential tap of the 
transformer. The pentode position puts 
a bias of 4~125 V. on the cathode when 
testing ’47 and ’33 type pentodes. If 
this switch is in the pentode position with 
a heater-type tube in the socket, the tube 
will be ruined, for its cathode is not in¬ 
sulated for 125 V. 

Resistor R1 adjusts the line potential 
to 90 V. for the primary of the trans¬ 
former; since this may be the line voltage 
in some places. Read the filament voltage 
from the analyzer meter; if it does not 
correspond with the adjustment of the 
voltage selector switch, adjust Rl. 

Resistor R2 protects the plate niilliam- 
meter in case of shorted elements. 

To use this adapter proceed the same 
as though you were analyzing a radio set. 
Take the plate reading with SWl at Nor¬ 
mal and then at Grid Test position; then 
subtract the readings to get the “change” 
(indication of mutual conductance). The 
meter readings may be calibrated from 
tubes known to be good. 

Outside of the ’80, all types of tubes 
commonly used ean be tested without 
adapters. 

The make of parts and their method 
of mounting are left, to the constructor, 
as individual problems will arise. 

The author built his unit as shown in 
Fig, A, without a 15 V. filament tap (be¬ 
cause lie did not have a 10 point switch; 
nor any immediate need for this voltage). 

Resistor Rl must have at least 25-watts 
rating, wire wound, and with a resistance 
range of zero to several thousand ohms, 
(In spite of the fact that the writer used 
a compression-type unit as illustrated in 
Fig, R.) 

Switches of the push-button type, be¬ 
cause of their factor of safety, are recom¬ 
mended. 

To test a “6,3 A",” pentode throw SAV2 
to the S.G. position; which puts a poten¬ 
tial of -f70 V, on the suppressor grid and 
125 A r , on the plate. 

If the analyzer with which this adapter 
is to be used indicates current in the grid 
lead, it is possible to test the second plate 
of an ’80 by incorporating a D,P,D,T. 
switch to put the plate potential on the 
grid prong instead of the plate; this will 
he made clear by reference to Fig. 2, 

This diminutive device requires a panel 
measuring only about 4 ins. square. 

(Continued on page 60) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 


By BERTRAM M. FREED 


A GROUP of some twenty Service 
Men seriously attempted the de- 
l termination of exactly what in- 
^ formation was most necessary 
and vital in the servicing of commercially 
manufactured receivers. After some dis¬ 
cussion and debate, and a number of ac¬ 
tual tests, it was unanimously decided 
that with the schematic diagram and a 
socket voltage analysis chart, any receiver 
could be cfficcntly serviced by the average 
radio Service Man , discounting any en¬ 
counter with unusual problems. 

Previous “Operating Notes” by this 
writer have dealt with these unusual 
problems (hat from time to time confront 
the repairman, retarding his work and 
yet, producing much satisfaction, when 
solved. The following is an account of 
several “tough” assignments. 

Radiola 67 

Recently, a Radiola 67 radio-phono com¬ 
bination was the source of much annoy¬ 
ance and discouragement. The complaint 
w'as, “fading.” After the set had been 
operating for some time, reception would 
slowly die out. When the automatic vol¬ 
ume control (type '27) tube was removed, 
reception was obtained, although without 
the automatic volume feature. This pe¬ 
culiar condition would occur at different 
intervals. The chassis was removed from 
the cabinet, along with the visual tuning 
meter, phono-radio transfer switch, and 
manual volume control. For over four 
hours, the fading did not take place, with 
the A.V.C. tube in the circuit. The chas¬ 
sis was re-installed in the cabinet and 
the fading condition again started! 

The entire outfit, pack, speaker and all, 
was carted back to the repair shop, where 
it was on life-test for several days with¬ 


out a single flaw in its operation. When 
back in the cabinet , again the fading! 

A thorough socket analysis was then 
made. This time, grid voltages on the 
R.F. and I.F. type '27 tubes were meas¬ 
ured and it was found that after the re¬ 
ceiver had faded, and with the A.V.C. 
tube in the circuit, the grid voltage on 
the I.F. amplifiers had, instead of the 
normal potential of 9 volts, about 90 
volts; at last, some real symptoms had 
been discovered. The schematic for the 
receiver was carefully studied and it was 
found that the grid return leads of the 
I.F. transformers (I.F. stages) were in 
the A.V.C. circuits. (The complete dia¬ 
gram appears on page 258 of the OmriAi. 
Radio Skuvice Mam'ai., Vol. 1.) 

An effort was made to determine the 



Detail 


no. i 

of Radiola 67 power unit. 


conditions under which the A.V.C. tube 
would deliver such a high bias. It was 
reasoned that such a condition would re¬ 
sult if the grid of the A.V.C. tube was not 
receiving grid voltage. Tin? I, megohm 
carbon resistor was checked with a high- 
range ohmmeter and found to be in good 
shape. This circuit was checked back 
with the same instrument through the col¬ 
ored cable to the transfer switch. Close 
examination of this unit disclosed that 
upon the slightest pressure on the switch, 
the blade to which the grid-return lead 
of the A.V.C. tube was connected failed 
to make contact to the blade connected 
to the manual volume control. Tho 
weight of the heavy cable connected to 
the switch was enough to open this cir¬ 
cuit, resulting in all the trouble. Fig. 1 
gives a skeleton illustration of connec¬ 
tions and voltage distribution. 

Brunswick 17’s and 24's 

The Brunswick 17, 24, and 25, super¬ 
heterodyne furnished interesting material 
on two occasions. The trouble in one 
instance was lack of volume control. Al¬ 
though this complaint is not uncommon 
with this receiver (cathode-heater leak¬ 
age in R.F. and I.F. tubes, and the 
speaker terminal shield shorting to one 
or more terminals, causing the same con¬ 
dition in other receivers of this model), 
much time was spent in its elimination. 

All the resistors and bypass condensers 
in the grid-return circuits of the R.F. 
and I.F. stages were checked and found 
perfect. The condensers, namely the .02- 
mf., in the R.F. and first-detector return 
circuits were given a most careful cheek, 
for on a previous call, leakage was found 
present in the first-detector condenser, 
{('Out inued on page 46) 
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THE SERVICE MAN'S FORUM 

Where His Findings May Benefit Other Radio Technicians 


REVERSED AERIAL CONNECTION 

Editor , Radio-Ckaft: 

We all have noticed, at certain times, 
an increase in signal strength when the 
antenna and ground wires were connected 
to a radio in a reversed manner, as sug¬ 
gested in a letter by “Radio Louie” from 
Needles, Calif., published in Radio-Craft 
for May. 

In some of the smaller towns, especially 
where the power plant is small, the trans¬ 
formers, which step the voltage from 2200 
down to 110 volts, are few and far be¬ 
tween. In larger towns it is different; 
there are one or more transformers to 
a block. In the former instance, all 
homes fed from the transformers, will 
pick up more signal from the lines (they 
really are an aerial), due to the lines 
being longer. 

There is enough capacity between the 
primary and secondary windings of the 
power transformer in the radio set to by¬ 
pass this signal to ground. 

When the radio is connected as in 
“B” of Fig. 1 (this being the correct 
way), the signal from the line is bypassed 
directly to ground, but it must pass 
through the primary of input R.F, trans¬ 
former to get to ground. 

In some sets when the antenna and 
ground are reversed, the different circuits 
are not grounded directly, causing an un¬ 
balanced condition, bringing the set 
nearer the oscillating point, or perhaps 
causing it to oscillate which also gives 
us the effect of a greater signal pickup. 

Your backyard antenna has not a very 
good pickup when compared to the A.C. 
lines, which sometimes cover an area of 
J /i mile or more, in some of the smaller 
towns. 

Line disturbances are picked up more 
readily when the radio is connected up 
in the way suggested. Battery sets do not 
experience this trouble, because they have 
no connection to the line in any way. 

C. A. (Tow n s, 
"Wilkes Bar re. Pa, 


ONE ON US 

Editor . Radio-Ckaft: 

1 note in a current issue of Radio- 
Ckaft —that is, May, 1932— that a Mr, 
Hryzink has been awarded 
a $10.00 prize for a Short 
Cut in Radio Service in¬ 
volving the use of a sepa¬ 
rate '27 tube as an auto¬ 
matic volume control in a 
screen-grid receiver. 

Will you kindly refer to 
my article on automatic 
volume controls in the No¬ 
vember, 1930 issue of 
Radio-Ckaft, In Fig, 3 you 



Fig. 1 

At A % the signal flows directly to ground; at 
B, the signal (induced from the power line 
flows through the Primary of the R.F. trans¬ 
former to ground. If the power line is a better 
aerial than the regular aerial, then louder 
results will be obtained with reversed antenna 
connections. 

will find information on such a unit iden¬ 
tical with that given by Mr. Hryzink. 
How come?—and if so—What of it? 

1 take pride in the fact that some of 
the information in my articles may have 
been helpful to the Service Man in his 
daily routine—but think that lie is laying 
it oil a bit strong when lie uses the same 
stuff for contest purposes. Admittedly the 
subject matter in my story does not con¬ 
form with that of Mr, Hryzink—yet you 
will note that I was attempting to gen¬ 
eralize on A.V.C. systems without special¬ 
izing on one particular unit. Also it is 


possible—I am certain today—that the 
material was not original with me. 1 
think that Mr. Hryzink should at the 
very least donate a substantial portion of 
his prize to the relief of indigent and 
broken-down Service Men—particularly 
those who have not had the advantage of 
a collection of back numbers of Radio- 
Ckaft. 

C. H. W. Nason, 

Sew York, City , 


WHO KILLED COCK ROBIN? 

Editor . Radio-Ckaft: 

In the May issue of Radio-Craft an 
article headed “An Automatic Volume 
Control for Screen-Grid Tubes,” by Wm. 
Hryzink, drew first prize of $10.00, it being 
considered the best service wrinkle for 
the month, 

I make a motion to have Mr. Hryzink 
forward that prize check to A. A. Ghir- 
ardi, who should be credited for the ar¬ 
ticle: 98'; of it was copied word for word 
from pages 561 and 562 of his Radio 
Physics Coiiisk, 2nd edition. 

C. A. Goditi s, 
Wilkes Barrc % Pa , 


MORE OF A. K. 

Editor . Radio-Ckaft: 

Having read many of the arguments 
regarding cooperation given the profes¬ 
sional Service Man by some of the big 
manufacturers of sets, and having had a 
wealth of experience along these lines 
myself, I beg to get this off my chest: 

Having read with interest the per¬ 
fectly lovely letter of Mr. L. A, Charbon- 
nier. Service Manager of the Atwater Kent 
outfit, in February Radio-Craft, (and it 
read something like Mr. Stimson’s notes) 
I said, “just to see I'll give it a trial”; 
like the old man who bought the dead 
horse, 1 did not look for much. After 
writing Atwater Kent Mfg. Co, stating 
that I had several years experience and 
three or four years servicing their set for 
their dealers, I meekly and humbly asked 
might 1 be favored with one of their 
“Ih>ly(?) Bibles.*' In the course of hu¬ 
man events 1 was tlie recipient of a very 
nice letter explaining their policy of han¬ 
dling such requests ; 
namely, transmitting them 
to their distributor, who in 
turn would investigate my 
qualifications, and ask the 
local dealer could I have 
one of the treasure books. 
The distributor in this 
case knew me personally, 
knew 1 had serviced sets 
for their dealer, and in a 
{Continued on page 54) 



ciation, sponsored by 
Radio-Craft, invites all 
Service Men who are not 
members of the Organic 
zation to write for an 
application blank . It is 
the official service or- 
gani zation of this maga - 



zinc and is maintained 
solely for the interests 
of Service Men . Mem - 
bership cards are issued 
upon passing a written 
examination which is 
forwarded by mail . 
Write for yours today , 
The O.K.S.M, A., 98 
Park Place , N. Y. 
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AND CALIBRATE 


HOW TO MAKE 


A SIMPLE SERVICE 
OSCILLATOR 


By C. H. W. NASON 
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A GLANCE through preceding issues 
of Kadio-Ck.u't will show that, for 
. flu* correct alignment of the su- 
* perlioterodyne receiver circuits, 
it is essential that we have modulated test 
oscillators to cover the intermediate fre¬ 
quency range from 100 to 200 kc. as well 
as to cover the broadcast band. 

I say "modulated oscillators" advisedly, 
because of the fact that the modulated os¬ 
cillator will work with any type of output 
meter and will give an indication of the 
over-all sensitivity of a receiver from an¬ 
tenna to loudspeaker, whereas with an 
unmodulated signal we are limited to the 
use of a resonance indicator in the plate 
circuit of the detector tube such as has 
been previously described in these col¬ 
umns. 

Calibrating by Zero Beat 

An oscillator such as is shown in Fig. 1 
and operating in the broadcast band may 
easily be calibrated by allowing it to inter¬ 
fere with an incoming broadcast signal 
of known frequency. This is done hv the 
so-called "zero beat" method. Tune in a 
broadcaster of the highest rank, oik* whose 
frequency is beyond suspicion of inac¬ 
curacy, then slowly move the oscillator 
dial (the oscillator being loosely coupled 
to the antenna i until a heterodyne whistle 
is heard. As the frequency of the oscil¬ 
lator approaches that of the incoming 
signal, the pitch of the whistle will be 
reduced until it disappears; this is the 
zero-beat point and the frequency of the 
signal and that of the oscillator are irMi- 
firttl when this condition obtains. You 
may prepare a graph of the oscillator 
dial-settings for various frequencies con¬ 
necting tin* points observed with a line 
which will permit your reading directly 
from the curve the frequency of any in¬ 
termediate dial setting. 

Harmonic Production 

The oscillator is now calibrated over 
the broadcast band with a fair degree of 
accuracy; but we have no such check with 
which to calibrate the inter nicdinti range. 

Auv generator operating in a non-linear 
fashion generates harmonics of its natural 
frequency, that is to say that the ouput 
will contain spurious signals which are 
< xact multiples in frequency of the fun¬ 
damental. To show this, it is only neces¬ 


sary to consider a 1000-cycle source FI. 
rich in harmonics F2. F3, F4, Fa. which 
will have frequencies as follow’s: 

FI F2 F3 F4 F 5 

1000 cy. 2000 cy. 3000 cy. 4000 cy. 5000 cy. 

1500 cy. 3000 cy. 4500 cy. 6000 cy. 7500 cy. 


With the procedure thus clarified, it is 
easy to see that the harmonics are separ¬ 
ated one from the other by a frequency 
equal to the fundamental. Consequently, 
taking several of the frequencies lying in 
the range of the intermediate frequency 
oscillator, and working backward, we find 
that a tabulation as above will give us a 
clue as to a means of calibration. 


FI F2 

(I'un.) <2*111.) 

100 kc. 200 kc. 
120 kc. 210 kc. 
150 kc. 300 kc. 
175 kc. 350 kc. 
200 kc. 400 kc. 


F3 Ft 

(3rd IT.) Oth It.) 
300 kc 400 kc. 
3HO kc. 480 kc. 
4 50 kc. 000 kc. 
525 kc. 700 kc. 
000 kc. 800 kc. 


F5 F6 

(5tii n.) (oiii ii.) 

500 kc, 600 kc. 
600 kc. 720 kc, 
750 kc. 900 kc. 
875 kc. 1050 kc. 
1000 kc. 1200 kc. 


It is readily seen that certain funda¬ 
mental frequencies have harmonics lying 
in tin' broadcast band. 

if the oscillator is coupled to the an¬ 
tenna of a calibrated receiver, the cali¬ 
bration of which has been checked against 
broadcast signals of known frequencies, 
it should be a simple matter to pickup on 
the receiver and identify the various har¬ 
monics of the frequency to which the os¬ 
cillator is tuned. 

It is not sufficient to identify a single 
harmonic, as it will he seen from the 
tabulated data that 600 kc. (for example) 
may he either the 6th harmonic of lno 
kc. the 5th harmonic of 120 kc., the 4th 
harmonic of 15o kc. or the 3rd harmonic 
of 200 kc. Thus it may he seen that at 
least two harmonics must be received ami 
identified before w<* may reach a logical 
conclusion as to the frequency of the 
fundamental. 

(For this reason, the entire' broadcast 
band should be scanned for signals and 
those received logged before any attempt 
is made to guess the frequency of the 
fundamental.) 

Suppose that with the oscillator con¬ 
denser nearly closed (near 100 kc.) we 
find that harmonics are picked up at 575, 


Fig. 1 

Schematic circuit of the oscillator. 



Fig. 2 

Details of the dummy antenna. 


690, 805, 920, 1035 and 1150 kc,; we may 
conclude, since these readings are sepa¬ 
rated one from the other by 115 kc., that 
the fundamental frequency is 115 kc. and 
that we have received the 5th, 6th, 7tli, 
8th, 9th and 10th harmonics. (It should 
he remembered that the higher order har¬ 
monies are likely to be very weak and 
it is only possible to receive them with 
the receiver at full sensitivity,—that is, 
with the output of the oscillator at a maxi¬ 
mum and the volume control turned full 
on.) 

The remaining points on the oscillator 
dial necessary to a complete calibration 
of the instrument over the desired band 
may be obtained in tin* same manner. 

The use of a straight-line-frequency 
tuning condenser will help matters in this 
respect as it will be found that the points 
observed lie in a substantially straight 
line over the greater portion of the range 
and very few points will he necessary to a 
complete calibration. 

Construction Details 

It will be seen that the oscillator 
(which, with its batteries, should be to¬ 
tally shielded) employs the familiar Hart¬ 
ley circuit using a single tapped ceil 
which simplifies the procedure in chang¬ 
ing ranges. The coil employed for the 
low-frequency range is a standard Parent 
duo-lateral coil having a few turns re¬ 
moved to adjust its inductance to tIn¬ 
correct value. For tin* purpose of shift¬ 
ing the frequency range of the device a 
simple three-pole double-throw switch is 
provided. This switch may be of any type 
but is preferably one having but slight 
capacitance between its elements. 

(Continued on page 60) 
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CLARION "REPLACEMENT" CHASSIS, MODEL AC-160 A.V.C. SUPERHETERODYNE 

(Push-Pull Pentodes, Variable-Mu Tubes, Tone Control and A.V.C.) 




i 


I 


Of the estimator 17 million radio se*t< 
now' in use* in 1 l»o rnitml States. tin* i-lisis- 
se*s of appreiximah'lv M million are* now 
obsolctdm* to Mn* rapid uelvam-e in n*- 
e*«*ive*r design. At I ho same tinio. tho raid- 
nois in whirli tlioso oliassos arc* Imnsotl an* 
just as nuirh in veigm* as tin* day they won* 
1 m» n*rit| ; and tlioy still roprc*sc*nt a i-eaisider- 
nble portion of tin* ce»st of tin* onsomldo. 

To off sot this discivpam-y. a wost«*rn runn- 
ufae-nnvr has brought out a lu-tiibe* snpor- 
lu-teroelyne n*e-e*i ve*r chassis. cennph-te in 
ovory respen-t. and modorn in eh*sign. which 
is to bo usc*d as “ivpInce-meMit** for tin* 
ohlor sot tnodc*)s. Tho diagram of this re»- 
rojvor. I lie inodol At Hit), is shown. Tho 
chassis is available without tuln*s. 

The* ob»rtrival values of the rompoUc*nts 
arc* as fed lows : Kosistor III. volutin- con¬ 
trol. l.IAO (duns: 11if. tone control. u.i-im-g.: 
ll‘J. s.ono ohms: Ilf. ci. I-nieg. : j.noo 

ohms; Kb. 40D oluus; K7. n.A-nwg. : lis. 
4 o.immi ohms; IlSi. ill A. tn.nim ohms: Ilia. 
•‘HUM io ohms; llil. u.A-ine-g.: U1A. Ann oluns : 
1114. 7on ohms: K1A. 17A ohms: KH,. A.hnn 
(duns: 1 :17 4.Ami oluns: Ills. A.suei ohms: 

KIP KAO. l.nim ohms. 

t'ondi*nsc*rs ( I. <‘2. ( A. an* tuning units: 
t'4. i*is. .niHis-tnf. : PA. P7. nA-mf.: Pt», 
i'lu. n4, pai. paa. o.i-mf. : rs. 0 . 7 -mf. : 
CP. rio. PAA. .nr, -mf. : t il. .oucieiA-mf. : 
P1A. .di-inf.: Pit*. PAA. H mf,: PIP. t un, 
n.:*,r,-mf.; PA4, 1 . mf. 

operating voltage* and eurront chiin»otc*r- 
istics an* taken with tin* volume* eontnd set 
‘•full cm.** and tin* “supe*rsensitive*“ >witch 
turncKl “to right.” 

Kilatnent potential. VI. VA. V4. VP. A. A 
volts; VA. VA. Vti. A.l Volts; V7. Vs. a.A 
volts: V10, 4.!> vedts. Plate potential. VI, 
\4 1A1 volts; VA. 140 vedts; VA, 11A vedts; 

VA. I PL* volts; Vd, AAI) volts: V7. VS. A AO 
Volts: V!!. 1A vedts: VlO. Zero Pohtml- 
grid potential. VI. V4. o.A-vedl : VA. A.7 
Volts; VA. VA. VlO. Zero; Vd. S vedts; V7. 
Vs. H5.A vedts; VP. An vedts. Cathode po¬ 
tential. VI. VI, A Volts; VA. 0 vedts: VA. 

\ \ 7. \ S, VlO. zc*re» ; Vei. 1A vedts: VP. 

4A vedts. Scre*e*n-grid pe»te*utial. V I. V4. 
7A volts: VA. 7n volts; V::. VA, Vd. VP. 
VlO. zero; V7. VS. AAA vedts. Plate* cur¬ 
rent. Vl, A mu.: VA, i.A 111 a.: VA. p.a 111 a.: 
V4, A.A ma. : VA. o.A-nia. : Vd. A.a ma.: 
V7, Vs, A7 111 a. : VP, zero; VlO. 47 ma. 
plcte in its action, oven on very strong sig- 

f>e» not ceinile*et tile* ground wire* to lile* 
“Ant.” post unb*ss a fixed condense*!* is con¬ 
nected in se*rie*s. tee prevent a huriiout of 
tiio antenna eedl in tho event that a ground 
may have oce-urivel in the* po\ve*r transforuicr. 

A ge>e>el ground is iiututrtunt to satisfae- 


le»r.v operation: si*lectivity and eireint sta- 
I»ilily de*pe*nd upon this eonsie]i*ration. Tin* 
ground eomn-etion is eoiive*nie*ntIv p-s|e*el by 
groundin': one* sieie of a llo-vcdt lamp, not 
itig the* brilliancy when each side* of tin* 
light-line* is eotineetc*d to tin* remaining 
lead of the* lamp: a dim light indie*ate*s a 
poor radio trronnel. An entire abse-nee of 
Hull I in ibis lest usually indicates a hnk 
of ground at tin* main power transfoi*nie*r : 
in tbis ease tin* local power company should 
be nc»titic*cl. 

Switch SW.A should not be thrown t«» 
the* •‘Pheuiee." position nnle*ss a pickup t< in 
tin* circuit : otherwise, noise* and fluttering 
will result. 

Penn* sensitivity watt he* due to mis-ulign- 
nienl ed' the* inning condensers, but the trim* 
ttn-rn 0 / thext' units xhunhi not hv tut junto! 
i.rrciit us a tust rrsort. 

Since- this re*e*e*ive*r has automatic- vednnn* 
eontred, poor tone* (|uality will re*snlt if tin* 
se t is adjusted slightly otT-luue. Therefore*, 
if is re*e*o1iillle*lleh*eJ that the* Volume- first he* 
i*e-ehie*e*d to low aitdildlity. the* se*t tuned for 
a pedht mid-way hetwee -11 the* two ext rente* 
dial points of ive-eplion. and tlu-n tlu* ved- 
linic* brought up to imrmal. 

A inn her method of cheeking feme* quality 
at Iliis point is to snbsiitnie* for the* regular 
anteiina. a very short pie*ee of win*, so that 
(lie* volume* control must he* adjusted to tin* 
“full on** position. wheat the* A.V.P. feature 
no |oilgi*r llolels. Milling be’ilig **pe*ake*el. * as 
in tin* ordinary types of se*ts. 

A poor type *A7 tuhe* used as tile* see*ond- 
dele*cten* VA. or A.V.P. VP. will re*sult in 
poor o|M*ration. Note* that tidies imsiiit»-el 
te» use in the-s<» positions ma.v te*st “okay" 
on a min* c-hc-c-km*. 

In “noisy** localities it may lie* well to 
shunt tin* powe*r line* by a tilte*r system of 
the* usunl type* two 0.1 -mf. tixe-el eonele*ns- 
e*rs, eonnecte-d in serie*s. the two free ends 
e-eiiuie-cling to the* two line-leads, and the 
ee*uter-fap be*ing grounded. 

1 hie tee 1 In* limit audio gain of Ihis iv- 
e*e*ivcr. special pn-e*ani imis in tin* elt*>ign 
were* taken to eliminate* hum he*yond the* 
normal, slight ele*gn-e exist ins' in practically 
all sets. l'oi]scc|iic*iitIv. should n eoiuphlint 
of hum arise*, after eliminating tin* usual 
possible* causes cln-ck tin* position of A.I**, 
transfornier Tl. The* angle* of its Humming 
hraeke*] lias he*i*n e*at*e*fnlly cale iihiteel to i*li- 
ndnate hum ami if for tiny reason Tl 11111 st 
he rcphucel. in* sun* io n*tain tin- bracket 
and se*e* that it is not aee*ide*ntaliy twiste*el 
out of its original angle*. 

'Hie* tuning eoiide*nse*r ne*are*sl the* front- 
panel is PI, followed hy PA. and PA, 1 in this 


eirde*r» : tin* trimmer for each of these cir¬ 
cuits is located oil top of tile 1 re*spe*etive 
nmim; unit. Kaelding c-nne]ciise*r P4A is bl¬ 
eated on the* front skirt of tin- chassis, 
uhatgsiele* unit III* SW.A. Trimmers of the 
l.l*\ eireuits an* hu*ate*el on tin- left-hand 
sieh* of tin* n*sp«*e-t i vt* 1.1-’. transfeirme*rs, the* 
lop adjusting se-re*w of tin- two being the 
grid-circuit tuning control : 1.1*. traiisfoinier 
I.hV'I*. 1 is the one* nearest the* front-panel. 

('onneet tin* 17A ke. service* oscillator t<► 
tin* coinrol-jrriel i-ap of \*A. and to ground, 
po licit t*e‘IlloVe* any of tin* tubes frolll the* 
sockets : also, it N iuiue*ee»sary lee disconnect 
I lie* collt n»l-UI'id nip eonnee-tieui from VA. 

Afte*r adjust ini; tin- l.l*. circuit. eonne*et 
a broadcast-fn*epn*tu-y service oscillator to 
tin- input posts of tlie* radio se*t. and tutu* 
In its sitrnal at ) 4nu ke. Now adjust the* 
trimnn-rs of e*| atui e‘A. n*spe*e-tive-ly. for 
maximum output. 

'Io check the* calibration of the* re*ce*iver, 
whe*iher it is hiirli or low. iti<» triuinie*r in 
shunt to e'A should be* adjuste*d until a 
erysial-e-ont r<ille*d station of known lii^li 
fn*e|Ui*ne-y b re mu hi in, nt thr cormt tfint 

nutrkhut. with pc-ukc-cl tuning and maximum 
Vedutue*. If the* hl*eaieh-asl-freepteiie-y servie-e 
oscillator is accurately calihrate*el. it tui^lit 
he* use*,I in place* nf the hroneleast station’s 
siirnal which, however, is ln*iel within 
about At! cycles by reason of the* e-rystal- 
eont red. In this adjust ine-nt a te-st fre- 
• |Ue*ue-y of l4oe> ke-, should In- used. Note* 
that at llii> fre*e|tie*m-y tlu- se*ttinj; e)f the 
trimnn-r of e'A will l»*- e*xe-e*e*diu^ly critical. 

Now e-o|ile*s tile* pre,lde*Ul of hahltleill^ tile* 
oscillator to the II.K. ami ile*le*eior eireuits 
so that pe*rfe*e-l t rac king will he* ohtaitU*d 
ove-r the e*ntii<* fmiin^r rmim*. 

Time- the- c-xte-ntai hl'eiaelcast-fl'e*epie*ll( , y 
test oscillator and the* re*e-eive*r both to t,00 
ke-.. I lie’ll slowly increase- or eb-e-rejise tin* 
capacity of VIA. at tin* same* time e-oulinii- 
emsly tuiiinir buck and forth across tlu* sig¬ 
nal with the* re-e-e-iwr liinimr i-omh*iise*r gang. 
The emtpnt mele*r ne*e-dh* will now he* swing¬ 
ing lip and down in step with tlu* variation 
in tuning. Wate-h tlu- peak of this swing¬ 
ing e-lose»ly and te-aeljnst t'4A until tile* swing¬ 
ing ue*e*dle* ri'Ui’hi's Its higliest pe*ak. 

Ketiuie* tin* receiver and lireeade-ast-fre- 
e|iie*ne-y se*rvie*e* oscillator lee 14<ni ke\ atui 
re*-e-he*e-k the* trllllUli*!’ of PA t<> make* sure 
that tlu* aeljustme*nt of i'4A has mu thrown 
tlu* re*ce*ive*r out of eallhration. Should this 
have* oe-e-nrreel. re*aeljust the* triuiiiie*r of t*A 
until tin* calibration is e-en ree t. ami tlu*n 
clu-e-k on tlie triniiiie-rs ,ef PA and e’l to nniki* 
sure* that flu* adjustment of P4A lias not 
re*eiiu-ed the* sensitivity. 


PCNTOOE 

(PUSM-PULL) REPRODUCER 

47 » tome\ / 

\ cow . TWL rrvVoice con 



PI ANO SW.2 ARE GANGED 
02 AND 5W 1 ARE GANGED 
SWI IS A ’SUPERSENSiTIVET 

switch for"dz* reception 


Schematic circuit, Clarion “Replacement” Chassis, Model AC-160 A.V.C. Superheterodyne. Condenser C17 is .05-mf. 
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SPARTON MODEL 40 6-TUBE T.R.F. AUTOMOTIVE RECEIVER 


(Lafoy-type Automatic Volume Control; Remote Tuning Control; Electro-Dynamic Reproducer) 


To maintain constant signal output, re¬ 
gardless of the Intensity of the incoming 
signal i within practical limits), to overcome 
the reduction in signal intcusiiy which will 
occur in a given locality tdue to metallic 
structures, ore deposits, etc.) It is necessary 
to incorporate some form of volume control 
which will operate to vary the gain in the 
amplification of the receiver in proportion 
to (he loss in carrier signal strength. Most 
automatic volume controls or A.V.C. circuits 
operate to vary tlic control-grid of the ant* 
pliller tubes, In accordance with the A.F. 
nioilutation of the station's carrier; the 
"Lafo.v" system, however, varies the control- 
grid bias more nearly in accord with the 
intensity variations of the station's carrier 
itself, the A.Wt*., tube Vi» ia the diagram, 
functioning more nearly as un ILK. ampll- 
Jier than as a detector. 

High amplitlcatinu in this set is obtained 
through the use of a three-stage H.K. am- 
plitier Incorporating screen-grid tube* of the 
“automotive" type, the output of this sec¬ 
tion feeding a screen-grid detector. The 
audio circuit comprises a single pentode, 
which is impedance- and resistance-capacity* 
coupled to the detector. 

The values of the components are as fol¬ 
lows : Condensers Cl. CL*, Cl', C4, tuning 
units; Co, antenna compensator; Crt, CM. 
CIO. Cl2, 0.2-iuf.; C7A, 0.3-inf.; It, 0.2-uif. 
C, 0.3-mf.; CPA, 0.3-mf., It. o.li-mf., C, 0.3- 
mf.; Cl l A, o.:;-iiif ( , c, o.d-iuf.; ci:i, C 14 , 
.00025-iuf,; Cir».\. 0.5-iuf., it, 0.2-mf.; CIO, 
coupling condenser, .Ol-tnf. ; Ct7, .OOOo-tnf.; 
CIS, .000-inf. ; CIO, 1. mf. ; C20, 0.1-uif. 

Resistius HI. R2. R5. R7, 2o,ooo ohms: 
R3, 114, R0, Tt.ooo ohms; RH, .‘to.ooo ohms; 
RP. manual volume control, ‘ 4 -nieg.; RIO, 
4 -uieg,; Rll, 100 ohms; 1112, 550 ohms. 

Correct methods for installing and serv¬ 
icing antennas and interference suppressors 
have been described in past issues of Haimo- 
Ci:.\Kr. However, a little additional data 
is available. 

For Hie aerial in collapsible type tops, 
we recommend that the '‘false top" type 
he employed. This type of aerial is con¬ 
structed hi the following manlier: 

Fashion two pieces of drill cloth that are 
(lie ssitne color as llic lop material, as loag 
as, and approximately six inches narrower 
than the roof. U 11 one section, lay a piece 


of light weight felt of the same dimensions, 
and then lay on top of tlm felt a piece of 
1 thniesli copper screen wire the same size 
nn top of this wire, lay another piece of 
light weight felt and over this the second 
section of drill cloth, then sow the edges 
of the combination together. 

The top deck is removed from the roof 
hows and the aerial is placed on top of 
them. The top decking is then placed hack 
over the aerial. 

Where it is desired to lot tlo* top down, 
it is advisable to connect the aerial lead-in 
wire to the aerial at the rear, and let the 
shielding on this wire, extend only for a 
distance of about three feet from the re¬ 
ceiver end. In such cases, the lead-in wire 
is run through Hu 1 floor hoards hack of the 
scat underneath the car, lip to the receiver. 

Note that in this receiver there are two 
fuses; one of them is of %-A. rating, and 
is connected in the *T»" battery Jumper 
wire, while the other is a 5 A unit located 
hi the receiving unit near the ground land¬ 
ing post. 

Interference may he distinguished by the 
sound: Henerntor noises (eliminated by by¬ 
passing the commutator 1 are tone fre¬ 
quencies quite different from the staccato 
tapping sound of high-tension spark inter¬ 
ference; high-tension interference is a sharp, 



Sketch of the battery box showing the location 
of the cable and the battery. 


raspy sound and can he eliminated practic¬ 
ally 100 percent by means of spark suppres¬ 
sors ton the distributor and spark plugs) ; 
low-tension breaker point noise Is not readily 
distinguished from high-tension interference, 
hut will be the sound remaining after spark 
suppressors have been installed. Low-ten¬ 
sion breaker interference is difficult to elimi¬ 
nate. Try reversing the two primary leads 
to the coll; install a bypass condenser con¬ 
nected from the engine to the ammeter ami 
switch lead. 

The operating voltage and current char¬ 
acteristics of this set are to be measured 
with a set analyzer equipp'd with a volt¬ 
meter of the 1 . 000 -nhnis-|ier-volt type; the 
manual volume control must be turned to 
the full ou position, and with no signal 

reception. 

The lltnniPiit potential of all tubes is 0 
volts. Mate potential, VI, V2, V:», V5, 135 
volts; V4, 132 volts; V«», zero. Fontrol- 
grid, VI, V2, V3. 1.5 volts; V4, 10 volts; 
V5, V0, IS volts. Screen-grid potential, 

VI, V2, v:s, V4, 07.5 volts ; V5, 135 volts; 

V 0 , zero. Flute current, VI, V2, V3, 3 111 a.; 

V4, 0.1- 111 a.: V5, s nia.; V0, zero. 

The aiiteiuia compensating condenser C5 
is to 1 m* adjusted at the time the receiver 
is installed. Tune in a weak station be¬ 
tween 1200 and 1400 k«\. turn the volume 
control full on, and then, using an insu¬ 
lated screwdriver, adjust < 5 for maximum 
receiver output. Never adjust either the 
t*5, or the remaining trimmers, with the 
cover removed. 

rireuit oscillation can 1m» caused either 
by tubes or the receiver itself. Flieek the 
contact surfaces between the partitions and 
the rotor shaft, making sure that a good 
ground Is obtained, bo not wilder on// con¬ 
dition * oil the shaft under the eotitaets. 
Make sure that the receiver chassis is well 
grounded. 

For best results it is essential that tin* 
receiver unit he located so that the remote 
control tlcxilde-shaft runs direct (that is, 
without sharp heads). 

The battery circuit for this receiver Is 
unusual, as indicated in the diagram; an 
additional figure illustrates the connections. 

The “A" battery consumption of this set 
is about 2*4 A.: the “11” requirements, about 
20 ma. 
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THE 

RADIO CRAFTSMAN'S 
PAGE 

Bulletin Board for 
Our Experimental Readers 


A DX CLUB 

Editor , Radio-Craft: 

Due to the fact that I'm one of the 
great "army" I let my subscription ex¬ 
pire. However, through some sort of 
good luck 1 always manage to get hold 
of each issue of Radio-Ckaft and enjoy 
them greatly. I’m interested more or 
less in the DX side of radio and in four 
years have logged close to 900 stations 
on the broadcast channels. Sixteen coun¬ 
tries are represented in my log. There 
are many other DX’ers who have bigger 
and better logs than mine, but for four 
years "pleasure*’ I feel well satisfied. 

If there are any of your readers inter¬ 
ested in I)X, I'd like to hear from them; 
more so if they feel like joining a good 
DX club! Full details of the above club 
will be sent to all inquirers. 

JosKrn Stokes, 

7318 Wood la ten Are.. 
s u’ issva /r Station. 

Pittsburgh , Pa. 


BIGGER AND BETTER 
COMPLAINTS 

Editor, Radio-Ckaft: 

I wish to voice my opinion regarding 
two articles which have appeared in re¬ 
cent issues of Radio-Craft: The first is 
regarding the electrolytic condenser rec¬ 
tifier experiment described by Mr. P. M. 
Jarowey in the December, 1931 issue of 
Radio-Craft. It seems strange that the 
method of connection used by Mr. Jarowey 
is that which all electrolytic condenser 
manufacturers advise against. I would 
appreciate comments from Mr. Jarowey 
on this point. 

The second complaint that I have is 
with regard to the “R" eliminator on 
page 677 of the May, 1932 issue of Radio* 
Craft. In my estimation, no bell-ringing 
transformer that I know of will light an 
’80 and besides present prices of power 
transformers make such a scheme ridicu¬ 
lous. I would also appreciate hearing 
from Mr. Schuldt. author of the above 
mentioned article, on this point. 

E. Arnold, 

42 W. FordHorn ltd.. 

Bronx, X. Y. 

(Below, we print first the comment of 
Mr. Jarowey, and then we hear from Mr. 
Schuldt, on the above mentioned points.— 
Ed i tor .) 


IMPORTANT NOTICE 

In the interest of those readers who do not 
like to mutilate this magazine, we have asked 
our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be¬ 
tween the last page and the back cover of 
this magazine. 

This now service will save you time and work. 
No need to cut coupons, fill in your name nor 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why you do not get the literature sent for. 

Then, last but not least—the postage for a 
postal card is only Ic whereas a letter costs 
2c and will soon perhaps cost 3c if Congress 
raises the first-class postal rate. 

Read the advertisements and then turn to the 
page containing the special postal cards. De¬ 
tach, fill out and mail the card of the adver¬ 
tiser whose literature or offers you want to have 
sent to you. 

Mail your card todayl Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 


MR. JAROWEY’S ANSWER 

Editor . Uadio-Ckaft: 

I have at hand your letter with Mr. 
Arnold’s objections, and wish to thank 
you for bringing it to my attention. 

Since the readers of Radio-Craft have 
shown such interest in the article from 
last December’s issue 1 have answered a 
number of letters personally, 

I have conducted a number of tests for 
actual operation of the device* and the re¬ 
sult is as follows: 

I picked first, a Silver-Marshall sepa¬ 
rately excited dynamic speaker that Was 
designed for an ’80 tube and a paper con¬ 
denser for rectifier and filter respectively. 
Under actual load, the voltmeter showed 
90 volts at the terminals with the recti¬ 
fier tube and condenser: the final ripple 
(120-cycle 1mm) was 18 volts A.C., so 
there it is, a drop in voltage from 150 
volts D.C. at no load to 90 volts and 46 
ma. at full load, and considerable ripple 
voltage with it. 

1 then took the same base and trans¬ 
former (with 250 ohms secondary resist¬ 
ance) and applied both plate terminals 
to the electrolytic condenser positive elec¬ 


trodes, and. as shown in original diagram, 
the result was as follows: No load volts. 
128; with dynamic speaker-field as load, 
99 volts was obtained and the final ripple 
as 3,15 volts AX’,, (50 ma. flowing). The 
resultant hum was barely perceptible to 
the ear. A pair of conventional condens¬ 
ers (electrolytic) were used. 

I have also wound a special trans¬ 
former for 165 volts on both sides of the 
center tap. and made a plate supply unit 
for a Freed-Eiseniann model NI19 using 
5-’01A and 1-’71A tubes, with a pair of 
4 inf. electrolytic condensers, and as good 
reception was obtained as with auy eli¬ 
minator of that voltage. 

If it is necessary, I can make a pho¬ 
tograph of the speaker excitation with all 
meters connected and under actual opera¬ 
tion at a few days notice. I do not intend 
to argue with manufacturers, for that is 
outside my interests but the fundamental 
principle has been scrutinized from every 
possible angle for errors and given every 
chance to prove itself, and that is what 
1 am trying to defend. So there it is, 
this is not an empty pipe dream, but an 
actual reality. 

Thanking you once more, 1 will remain 

P. M. Jarowey, 

815 Merchant St .. 

Am bridge. Pa. 


FROM MR. SCHULDT 

Editor . Radio-Craft: 

Answering Mr. Arnold’s opinion of my 
suggestion for an emergency **B” elimi¬ 
nator in the May issue of Radio-Graft. 
he evidently overlooked tlu* word ‘’emer¬ 
gency.” 

I happened to need some D.C. voltage to 
adjust a 15o V. D.(\ meter, and did not 
have it available, neither did I have a 
power transformer, as he suggests. Here 
in Florida, we cannot stick our head out 
of the window and get anything we need, 
When we want something in radio parts, 
we wait until we can send for them, im¬ 
provise what we have, or go without them. 

He states he does not know of a bell¬ 
ringing transformer that will light an 
’80. I have one, a fifty watt unit, which 
will light one. and then some! But he 
rightly assumed that I meant the ordi¬ 
nary 25-watt transformer which can be 
bought for around sixty cents. 

C11 as. A. Schuldt, 

206 So. Franklin St., 

Tam pa, Fla. 
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RADIO-CRAFT KINKS 

Practical Hints From Experimenters Private Laboratories 


PRIZE AWARD: 

CONVERTING THE ATWATER KENT 
35 RECEIVER FOR AUTO USE 

By William V. Slatery 



Fig. 1 

Receiver connections after the change. 


W HAT to do with the old trade-in sets 
is a problem that worries all radio 
dealers. I have found that by a little 
work almost any type of battery set may 
be converted into an auto set that works 
very well on local and other strong sta¬ 
tions. The “Freshman Masterpiece A.” 
Crosley Bandbox Model 601,'* Atwater 
Kent 20 Compact,” and “Atwater Kent 
Model 35” sets, all work very well but the 
“Atwater Kent Model 35” gives the best 
all-around performance. 

The method for converting an “Atwater 
Kent Model 35” is very simple. This set 
is one of the most compact receivers that 
has ever been offered by any company. 
Three stages of R,F. are used all being 
controlled by one dial. Its cabinet, which 
is only 17*4 x 8 x 5 y 2 inches, is made of a 
pressed metal which completely shields 
the set. As this set has a very high 
“gain” it makes a good auto receiver as 
it may he used with an aerial of any 
length without affecting the tuning in the 
least. Five type ’01-A. and one ’12A or 
’17A tubes are used. The weight of the 
set is 16 pounds. 

First let us make a list of the extra 
parts that we will need. 

One remote control unit with keylock 
switch, two controls and a flexible shaft 
and coupling. Mounting for steering 
post; 

One aerial kit consisting of 5<> feet of 
aerial tape, insulating fabric, extra cop¬ 
per wire, top dressing for water-proof¬ 
ing, solder, and brush; 

Six spark plug suppressors; 

One distributor suppressor; 

Ten feet shielded battery cable; 

One “B” battery metal ease (for three); 
Three 45-volt “B” batteries; 

One small cabinet-type magnetic cone 
speaker; 


$5 for a Practical 
Radio Kink 

As an incentive toward obtaining radio 
hints and experimental short-cuts, “Radio- 
Craft" will pay $5.00 for the best one sub¬ 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of “Radio- 
Craft" and their decisions are final. No un¬ 
used manuscripts are returned. 

Follow these simple rules: Writje, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
“kink” you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as many 
kinks as you wish. Everyone is eligible for 
the prize except employees of "Radio- 

Craft" and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 

Department, c-o “Radio-Craft/* 98 Park 

Place, New York City. 


Several angle irons and various sizes of 
nuts and bolts. 

Bore four small holes in the rear of 
the metal cabinet of the set and four cor¬ 
responding holes in the engine dashboard, 
as near as possible to the steering wheel 
post. Bore one more hole in the dash at 
the point where the battery cables run 
from tlie rear of the set. Remove the 
dials, push the battery cable from the sot 
through the battery cable hole cut in the 
dash, and bolt the set securely upon the 
dash, using lock-washers to hold the nuts 
in place. Boro four holes in the cabinet 
of the magnetic speaker and bore five 
holes in the car dash at some place where 
the loudspeaker will be out of the way, 
connect leads to the set cable. 

Place the remote control unit on the 
steering post and Connect one of the con¬ 
trols to the variable (tuning) condenser 
and the other control shaft to the volume 
control on set. 

Place the aerial tape on the roof of the 
ear and cement it down firmly with in¬ 
sulating fabric and top-dressing. Run 
the aerial lead-in through the roof, so as 
to come out in the car corner next to the 
steering wheel, down through the dash¬ 
board and connect it to the aerial cable 
of the set. (Note—A spring aerial may he 
suspended inside the ear or underneath 
if it is not desirable to go to the trouble 
of placing tile aerial on the roof.) 

Fasten the metal "IT battery case with 
the three 45-volt “R M batteries underneath 
the car as close as possible to the steer¬ 
ing wheel and connect the leads with tin* 
shielded win* from tin* battery posts to 
the cable from the set. 


THE VACUUM TUBE AS A POLARITY 
INDICATOR 

By Louis B. Sklar 

T HE device (Illustrated in Fig. 2B was 
conceived and developed by the writer 
and used as a polarity indicator in test¬ 
ing the windings of medium-size trans¬ 
formers. 

Radio and electrical engineers may find 
uses for this device in other fields, due to 
its novel feature as an A.C, “polarity” 
indicator. 

Its operation is as follows: Fig. 2B 
shows schematically an A.C. vacuum tube 
voltmeter. Its function is identical with 
the IJ.C. type voltmeter shown in 2A, On 
that half of the cycle when the plate is 
plus with respect to the filament, cur¬ 
rent will flow in the milliammeter. The 
grid of the tube is not connected; the 
vacuum tube will therefore act as a two 
element half-wave rectifier. When the 
test clips P and A are connected to PI and 
A1 and test clips S and B are connected to 
SI and B1 there will always be a positive 
bias on the grid. When the plate is posi¬ 
tive, a greater current will flow in the 
plate milliammeter and this will indicate 
that the right terminals of the trans¬ 
former were picked. Should test clips S 
and B he connected to the wrong secon¬ 
dary terminals as shown on Fig. 2C, a 
smaller current will flow in the plate 
circuit on account of the negative bias on 
the grid at the instant when the plate is 
posit ive, 

A variable resistor R is placed in tlie 
primary circuit nf transformer T, thereby 
reducing tin- positive bias on tin* grid and 
also limiting the current in the primary 
winding, so that transformers having very 
fine wires and whose current capacity is 
small, can he tested. 



The final circuit of the "polarity” indicator is 
shown at B. 
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Chart showing the variation of short-wave reception at night. 


APPROXIMATE DISTANCE RANGES OF RADIO WAVES 
THROUGHOUT THE FREQUENCY RANGE; FOR NIGHT, 
30000 
26000 



» W 200 400 600 1500 3000 3000 7000 3000 12000 16000 20000 

tO 40 100 300 600 1000 2000 4000 6000 6000100001400018000 


I - USEFUL DURING SUMMER. 

VBBa - USEFUL DURING WINTER. 

- USEFUL THROUGHOUT the year. 
WIDTH OF SHAOED BOUNDARIES INDICATES VARIATIONS 
OF AVERAGES REPORTED BY DIFFERENT OBSERVERS. 


Chart showing variation of short-wave reception during the day- 


A comprehensive discussion of the 
factors which influence short - wave 
reception during both day and night. 


SUMMER 

SHORT-WAVE 

RECEPTION 

R ADIO wave transmission takes place by the propagation of 
a “ground wave” along the ground, or a “sky wave” re' 
fleeted or refracted from the Kennelly-Heaviside layer, or 
by both means. The waves are subject to absorption, both 
in the ground and in the ionized upper atmosphere. The ground- 
wave absorption, in general, increases with frequency and is 
reasonably constant, with time, over a given path at a given 
frequency; it varies for earth of different conductivities and 
dielectric constants. The sky-wave absorption is not a constant 
with time, frequency, or path; it appears to be a maximum in 
the broadcast band (550-1500 kc.), decreasing with change of 
frequency in either direction. In the daytime this absorption 
of the sky wave is so great that there is practically no sky 
wave, from frequencies somewhat below to somewhat above the 
broadcast band, the specific limits varying with the season. 
Hence sky-wave propagation in the daytime is only appreciable 
in the lower and higher frequency ranges. During the night, 
however, sky-wave propagation takes place on all except ex¬ 
tremely high frequencies. Sky-wave propagation is subject to 
material variations, dependent upon conditions and changes in 
the ionization of the Kennelly-Heaviside layer. 

Besides daily variation of daylight and darkness, factors 
sucli as latitude, season, magnetic storms, and solar disturb¬ 
ances, have been found to have effects upon this ionization. 
These changes in ionization result in wide variations in the 
transmission of sky waves from hour to hour, day to day, and 
year to year. At the higher frequencies, received field intensi¬ 
ties for a given season and frequency may vary as much as 
1 to 10 from one year to another. 

At the higher frequencies, reception at great distances is due 
entirely to the sky wave. Above a certain frequency, however, 
which may be as low as 4000 kc. (see attached graphs), no 
appreciable portion of the sky-wave radiation is reflected back 
to earth from the Kennelly-Heaviside layer in a certain zone 
surrounding the transmitter. In the area bounded by the inner 
edge of this skipped zone, the received wave may be composed 
of both ground wave and sky wave (the sky wave being appre¬ 
ciable on frequencies up to about 6000 kc, in the summer and 
12.000 kc. in the winter); the sky wave intensity in this area 
is ordinarily much less at night than in the day. 

The outer boundary of the skipped zone is often called the 
skip distance. The skip distance increases with frequency, 
and varies diurnally and seasonally. Beyond the skip distance, 
the sky-wave radiation is received with useful intensity. 

With present knowledge of propagation conditions it is im¬ 
possible to postulate any formulas or make any tables or charts 
which could he used to determine distance range over any 
given path accurately. The attached graphs give average dis¬ 
tance ranges as observed by a number of experimenters to 
occur most frequently over a number of transmission paths. 
Through certain frequency ranges, available data were so in¬ 
complete as to require extrapolation which may be considerably 
in error. Wide variations of distance range and skip distance 
must be accepted as normal. 

(Continued on page 59) 
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RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each Question, 

Those questions which are found to represent the greatest genera! 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc,, cannot be sent C, 0. D, 

Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question. 

Other inquiries should be marked “For Publication," to avoid 
misunderstanding. 


MODERN PORTABLE RADIO SET 
(161) Mr. riarenee DeNise. Fasten, I*n. 

(Q.) I understand that UFA Is now put¬ 
ting out a p-u-tabb* radio receiver whirl! super¬ 
cedes the* old “NI2" superheterodyne, although 
batteries are retained to light tube filaments. 
Are the circuit data concerning this set 
available? 

(A.) Our inquirer undoubtedly refers to 
lit’A Victor Portable Iladiola Model 1**51. the 
schematic circuit of which is reproduced in 
Fig. Q.101. Tin* front view of this set ap¬ 
pears on page 721 of the dune. Ifi52 issue of 
K.MHO-ritAFT. As partly indicated in the dia¬ 
gram of connections, a circuit of exceptional 
design is incorporated in this receiver. 

Following arc the operating constants for 
tlie tubes: Filament potential, all tithes. volts. 
Plate potential. VI. V2. V4, V7. VS. 1.»n volt> : 
V::. 15 volts; \T», 1.3 V, negative; VO. 143 
volts, Control-grid potential, \ 1. O.2*voli ; \ 
V4, 0.3-volt ; V5, VO. 1, volt: V3, 2 volts; V7, 
Vs, 14 volts. Screen-grid potential, Vl. V2. 
V4. 05 volts: v:;. VO. V7. vs. none; V5, 150 
volts. Plate current. VI, V3. V4. 5 ina.: \ 
0,2-nia. : V5, zero: VO. 2.5 am.: V7. VS, 1.5 nui. 
Screen-grid current. VI, V4, 1. ma.: V2, 0.1- 
rua. *. v:;, VO, V7. VS. none: V3, 4 nm. 

Condenser Cl reduees the detuning effect 
of the antenna. Pentode V5 has a triple use. 
functioning a* an A.V.C. tube, u diode secoml- 
detector, jind a triode A.F. ampHlier, The 
action is as follows: 

The I.F. signal voltage is applied to the 
tilament and plate of the seeoml-detector V2. 
and is then rectified by straight diode action. 
The audio output is then applied to the control- 
grid and filament of the same tulw* by means 
of coupling condenser C2. Tube V5 then acts 
as an A.F. amplifier, the ttercen-yntl actinu u« 
the /date; resistors U1 and U2 in combinaiioti 
act as the grid-leak across which is developed 
the A.F. potential, Sinee the I.F. signal must 
pass through resistors K5 and K4. a potential 
for automatic volume control is thus con¬ 
veniently obtained; the drop across U3 fur¬ 


nishes the control-grid bias for Y4. and the 
drop across K5-K4. bias for VI. A small ini¬ 
tial Idas of 1.5 volts is present oil these tubes 
as the drop across resistor l{5. Tin* control- 
grid Idas lor V5 is obtained as the drop across 
resistors RlMJd. 'File audio output of V5 is 
transferred, by means of the A.F. choke, coup¬ 
ling condenser C5. and potentiometer U7, 

Tin* U.F., oscilhtior. and I.F. adjustments 
of ilie Model P-:;I portable set are similar to 
those of the Model M-5o automotive receiver 
described in detail in Data Sheet No. t»4. ill 
tlie April, 1P52 issue of K.wuo-CimFT. 

I me to the fact that second-detector V5 func¬ 
tions also as tlie A.V.C. tube, it must remain 
in Its socket during alignment adjustments: 
consequently, this procedure is described below : 

Set tile volume control of tin* receiver at 
maximum. Then, reduce the output of the 
external service oscillator, or its coupling to 
the receiver, until a definite reduction in out¬ 
put meter reading is obtained. At this low 
input the .i.F.f\ notion is not sufficiently flat 
to interfere with the correct atfrjnmcut of the 
various circuit*. 


PILOT “WASP” CIRCUIT 

(1 (12 1 Mr. N. lieuotn. Dubuque, Iowa. 


(Q.) What is the schematic circuit of the 
original ••\Vnsp“ receiver manufactured by 
Pilot Kudin & Tube Co.V I have seen all tin 
other “Wasp" circuits, but never the original 
one. I tack issues of K.muo-Fk.ut do not seem 
to carry this diagram. 

i A. i Factory diagrams of this set are now 
out of print. The circuit is shown in Fig. Q. 
Ht2, It has not previously appeared in Kadio- 
C It AFT. 


MICROPHONE POSITION 

(105 i Mr, L. t K Fiseher. Kronx. N. V. 

i Is there any advantage to be gained 
by placing a microphone at a distance from 
a speaker or orchestra? 

tA.i Modern practice is to use u microphone 
having low noise-level, such as the condenser, 
nr the more recent dynamic type—compensating 
the reduced sensitivity by increased gain in 
the voltage amplifier. Thus, singers may be 
placed <i to 12 feet, and the piano 55 feet away, 
as compared with the former “close pickup" 
at 0 to 12 inches for the singer and 5 or 0 
feet for the piano. increasing the distance 
between band and mike increases the apparent 
size of the former; also, the relative sound 
value of its component instruments. 



Fig. Q. 162. The circuit of connection* in the old, original Pilot “Wasp” ehort-v/ave receiver. 



Fig. Q. 161 

Schematic circuit of the RCA Victor Portable Radiola Model P-31. A reflexed pentode, V5, makes this circuit particularly interesting. 
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Circuit showing the method of coupling a ’24 into two ’47s t in 
push pull. The pentodes are used as triodes. 



Fig. 1 

Plate characteristics of the *47 as a triode. 


THE PENTODE— 


A TRIODE 


C. H. W. NASON 

R ECENTLY some attention has been 
paid to the operation of the pentode 
tube as a triode. That is to say— 
with the screen-grid tied directly to 
the plate side of the output impedance 
(instead of the usual connection, the 
plus side of this impedance), so that the 
potentials of these two elements are iden¬ 
tical as regards both static and dynamic 
values. The curves given in Fig. 1 show 
the totalized current for various values 
of grid and plate voltage. (This graph is 
available through the courtesy of the 
Cable Radio and Tube Corp.) 

Upon these curves there have been 
drawn the load-lines for load impedances 
of 4,000 and 10,000 ohms, respectively; 
these being the loads possible with appa¬ 
ratus originally devised for use with ’45s 
or ’ 10 s. Computation of the harmonic 
content at these two values of load impe¬ 
dance, and with the maximum allowable 
grid swing or signal input based upon 
data obtainable directly from the curves 
and calculation of the power output ob¬ 
tainable under the same conditions, show 
that the ’47 operat'd in this wanner has 
not outp on entirely different aspert hut 
that it is a tube superior in want/ traps 
to cither the ’47 in its normal connection, 
the ’45 or the ’ 10 . 

Rased upon these calculations let us see 
wliat the relative merits of the possible 
arrangements may be: 


Plate Power 


Plate 

Grid 

Mill!- Output 

Load 

Tube Volts 

Volts 

amps. 

Watts 

Ohms 

M5 250 

-50 

34 

1.6 

3900 

*47 250 

-16,5 

32 

2.5 

7000 

*10 250 

-22 

10 

.4 

13000 

*47 250 

(triode) 

-20 

24 

.75 

10000 

’47 250 

(triode) 

-20 

24 

.95 

4000 


The power input to the plate circuits 
under the above conditions would be (ob¬ 
taining the bias by means of a resistance 
between cathode and ground). 

Plate 
Tube Watts 
*45 10.2 

’47 8.5—about 10 watts counting the 

screen-grid current. 

*10 2.72 
*47 6.5 
(triode) 

The actual power efficiency may be seen 
to vary but slightly except in the case of 
the *47 as normally operated, Ry oper¬ 
ating the ’47 pentode as a triode . with a 
plate voltage of 3o0 and a negative grid 
potential of 25 volts, it is possible to ob¬ 
tain approximately the same power output 
as with the *45 tube with a power input 
from the supply circuit of but 8.1 watts 
(plate current 27 ma.) The total poten¬ 
tial required is 325 
volts as compared 
with a total of 300 
volts for the *45. 

With a load impe¬ 
dance of 10,000 ohms 
the harmonic content 
is sufficiently low to 
permit the use of a 
single tube; however, 
the power output is 
rather low compared 
to that obtainable 
with a load impe¬ 
dance of 4,000 ohms. 

Under this last con¬ 
dition the second- 
harmonic content is 
sufficiently high to 
require tile use of a 
push-pull system so 
as to cancel the even 
harmonics. 


The grid swing required for the full 
power output obtainable is but half that 
required for the *45 and not much more 
than is required by the *47 in its normal 
connection. The distortion is much less 
however than in the case of straight pen¬ 
tode operation; and the tendency toward 
frequency discrimination due to varia¬ 
tion in the load impedance with frequency 
is much less pronounced than in the case 
of the pentode proper. 

It is rather obvious, then, that in the 
*47 as used in a triode connection we have 
a new tube of highly desirable character¬ 
istics,—a tube, furthermore, that may be 
employed with existing apparatus (since 
the transformers normally required for 
use with the *45 or *10 may be employed). 
The power sensitivity resulting from this 
connection is much higher than that of 
the *45; and the power output obtainable 
in the push-pull connection (about 4.25 
watts) is sufficiently high for nearly all 
purposes other than in the case of audi¬ 
torium use. 

In order that the amateur and techni¬ 
cian may readily achieve an amplifier of 
this type, for actual service in the 
home or field, the writer submits herewith 
the data covering an amplilier suitable 
for use either from a phonograph pickup 
or microphone. Two variations of the de¬ 
sign are given, dependent upon the gain 
required of the amplifier and the service. 
They are shown in Figs. 2 and 3 . 



Schematic of a microphone amplifier using the new arrangement. 
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THE "MEGADYNE" 

(Continued ,'rom page 1*>) 

Ti» do this it is necessnry to tune the Antenna, 
which muy not In* tie best arrangement for 
regular sots, but is THE host arrangement for 
t tl is: sot. 

Referring again tn tin* circuit. «v It I 'M have 
condenser t'l. which is used to tune the mu- 
teiinn. Its capacity Is unur.-mf. t*2 is ;i small 
nodded bypass condenser. .iMUi2-Vinf. It is a 
now addition to tin* hitn'fU'.r idoa. and is unite 
iioi'ossarv in this olron t. It will Im» found that 
tlio tin-nit doos not operate well without th<‘ 
condenser at this poi it. Remember that all 
ooiinert ions between <M mid the rontroi grid «»f 
tin* tube should be just as short as possible. 
They cannot be too sln-rt. 

As to tin- crystal detector, in the fntrrflex 
circuit. I recoin mended the use of a t'arbor* 
nudum detector. li b still perhaps the besl 
detectin' for tills purpose. lint unforlnnateh it 
is to* longer tnniinfacii red. I therefore substi¬ 
tuted n llxod crystal < etector which is of the 
Iron-pyrites variely and which Works very 
well in this particular in-uit. 1 do not ivmin- 
meiid a galena defeci »r as it is md stable 
enough. Next to carborundum, iron pyrites is 
the best. 

Vote That. Ui this ritruit. th c defector i ntrktt 
hrnf in mil)/ one direction. Try reversing its 
couneetioris. and yon will ipiicklv Mud out 
which is best. It is not possible to do flii< oil 
locals as tlie circuit .vill lie found to Work 
even without tin* crystal for strong locals. It 
is only on distant stnt mis when the necessity 
and superiority of the crystal detector becomes 
apparent. When trying to nscertain which is 
the best position for tile crystal. tune in a 1 
or weak staihm and tlen tlnd out which way 
it works best. Then have it in this position. 
It will be found also, that some crwials are 
better than others. I therefore reeoinniend that 
you obtain several am find out which gives 
loudest signals, (lure tightened into place, the 
crystal needs no forth-r attention, and It is 
not likely to ho hurnei out tinless, of course, 
lightning should hit yni r aerial ; under norma! 
conditions the crystal will last for years. 

Regarding the tnhe. t ie circuit will he found 
to work well with such tidies as tin 1 222. --4. 
217. 222 and 22s. I found, however, after 
having tried all Hie newer lubes that the best 
results are obtained with n 22s tube 

Condenser 04 may be .nn(!2e-mf. to .titiu.’-mf. 
The best one is nscei tallied by experiment. 
Condenser 02 Is of th * variable compression 
type, obtainable on t ie market, tin* value 
b(*ing from .0002-mf to .ooi-mf. This c«wdc«acr. 
n ftilr is unt nsn? os o roriohit'. and 

on ee odya^fed remains it that fntsitian. 

It will be seen that the cathode n f the tube 
Is connected in ground. The us,> of a resistance 
in the cathode circuit brings tin advantage in 
ibis circuit so it is mni ted. 

As to tIn* ioudspeaki r. remember. we have 
not any too much volnn e. and for that reason 
only a '/nod magnetic lo ul speaker will perforin 
well. I have used sneec«sfully the better mag¬ 
netic types which are : vaihible now. such ns 
the RCA in:'.. Ainptioii Adjustable ami also 
1 hi Id win loudspeaker units, which are very low 
priced and which, with die addition of a good 
horn, perform remarkably well. 

Regarding ball cries. lie *:'.S t llbe tises R.2 
volts: tin* current consiirnplion is low. i.o.. .2* 
ampere. You can eithei n^e a B-Volt storage 
hattcry. or otherwise li,*o new dry cells. If 
the set is used over a l'figth of time, another 
dry eell call lie added. Yon can tell by the 
dull iiM’anilcscetice of the tube’s healer if the 
tube is open ting at the right voltage. It 
should be dull red. ]f It gets too brilliant it i-* 
a sign that yon are nsii g too much "A" volt¬ 
age. This tilin' being constructed for auto¬ 
mobile work where the voltage of tile auto¬ 
mobile battery varies mini T'j volts whim 
freshly charged down to volts when run 

down : it will bo found tl at tin* set will operate 
well on five dry cells over a long period of 
tilllr. unless, of course, the Set is used con¬ 
tinuously. 

••It” Voltag*: I recommend the use of 12."* 
volts, though the set will be found to work well 
with only 1W volts. 

The novelty of optrnlioii lies in the 
fact that tile so-called s< rei n-grid voltage con¬ 
nects to the control grid —the cap of the tube. 



30 DAYS TRIAL 

—tree — ’tn lour own home, 
that’s the Midwest way. 


N lift fht \In I \\*>t \on 
w im .mil tr\ it 30 dais 
Nat M.iet ion <»r no ?silc „ , 


Gets Germany, Italy, France 

‘•March 2nd. i picked up Germany. France and Mali. On 
the following day, I got Home again and heard all the 
nin-if ti<»ni ilu* Royal <i|>»*i.i lloiw,” Mu-coni, 7li»2 

Paschal! Ave.» Philadelphia, Pa. 


11 -TUBE S XS" 

It HAL AI ‘TOM AT IP YOM'MK CONTROL. 
l’.At.A NVKD SITKlt - HKTKHOliYNE 

rxrr. pin-dot ^klkctivitv. la bo* 

SIZE Kl.KCTUtl DYNAMIC SPKAKKK 
tti.it reproduce* or inudc without 


England, 
Holland, Gkkmany, 
France, Italy, Soi th Amhuica, 
Australia, Hawaii, Japan 


T1i«^< scriMiflond now Mldu«*d. \iJ.AY< l|(I 11. \|.|,-\VVVR 
J A to r<r»n tneter K hring urn tin- WHOLE WOULD of 
radio* MHtin-\\ \\l iiim) stjndjrd wi\» hro idf -i'ts tiot 

"id\ ftom l s -*t 1 1 1 1 no. .. to <«ust lust from many 

foreign coimtrii - < uud.i. M< \imi. CiiIij. lf.iw.ni mnn 

ill Ilk* locals Non- ot lottnc* on til- in oi;i of|n« -Imw 
that MMwi-t u-i in it* regal irli eiijoi-tug programs tium 
all our tin world. 


— V\ | T Ai 

LARGE DYNAMIC 
-SPEAKER- 



Holds VK2ME 
TWO HOURS 

"I heard VK2MK, 
Australia, 1 I 1 U 
morning and held 
them for over two 
hours,” i:. .\pplo- 
batun, 2:11 .1 1 *1 in '-)hi 


TERMS 

as low as 

*5°° DOWN 


(ii-tnrtion. The season’-* out-dandM* 
radio hut. And ><hi buy it 

dire-1 it 1 >(ii (lie Mblwr-t factory 
ai a po-itbe s*a\int; of ‘-W'/c to 
:;»» d.ii> frie trial—and ca'> pay¬ 
ment* if >>ij wi-h. Coupon brings 
full details—mail it NOW! 


Short Wave 
Converter 

I’nmprt- any A C. >ef of 
a-li(|iiatc M-nsilhil.i into 
1 -hurt hdc recel.iT tor 
rurptlon of t'.S. and for- 
♦•iirn *huri-wait* lin»si-l< a't<, 
a i 1 p I a lie < <>n\rr-atl<<nsb 
ship- at -sea. Only $D‘».7.*i 
co in p 1 e 1 c 1 y assembled. 

< 'nie-ii til ini!' to!! de¬ 
tail'. Mail It now* 

AIRCRLI. 

BATTER Y 

8*Tuhe Sets 

|'. t r 1 mic' without cleelrieiti. Amaz¬ 
ing tiow AIRt’KI.L B.rlfi'fi -1* *»-" aw.iv 

ivitb all battery troubles. Ncicr ... 

recharging. Bring*, lln* i*iv> of radio 
to uni home, s-tnbe biiTTen - chassis 
completely :i**'*i , mb1ed with spc.ikci* 
now only 


Ave., Newark. V -P. 

Buy Direct From Factory—Save Up to 50 r o 

Every .Midw****! Set i' t ill 1 v .l**"embled, t liol’oilgllly tested, come-i 1-» you 
ready to ping in. and i' backe-1 by an absolute guarantee of satisfaction. 
The liig, tn-w Mi-lwe'l ('.if.dog show*- *.t*n>.i1 i«*ii:t 1 bargains in 12 and la 
tub** UJ.-W 11 RI.il. M.L-W W’K < ,»nibinati..ii', n and 11 tub- Super Hots., 
4-tube Short-Wave Converter and new AIRCK1.L BATTERY M‘ts. (Set 
all the farts Indore vmi buy a radio of .mi* kind. Mail . 
coupon now! 


MIDWEST RADIO CORP. 

Dept. 90 ( Est. 020) CINCINNATI, 0. 


i**i 


Start andMaiUMWH] 


MIDWEST RADtD CORP,, f] Send me special | 
Dept. 90. Cincinnati. Ohio user agents proposition. 

Wiilimit iibli*;itl*»n ml me sour new I‘i l latalog 
• an-t nmiclete detail* of !:( ami la-tithe All-World, 

I VII Wave I’onihlnatinn*. l-tiil>e rnmrrfer. !♦ and 11 tulie Su|i«-r- 
BelenMlynes, Inw fn< lur\ nriic- c.i \ tern»H add liberal ::*> day 
| free trial offer. 


Name 


I 

| Address 
I Town 
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ypu Can Become a Fait, Cipiblt 

RADIO OPERATOR *t Hum* 



CANDLER 

Scientific Method 

In less than the usual time 

you can gat amazing results. _ 

Thousands of fast Radio operators taught h-. 
CANDLER. FREE advice if you're “stuck. 
All questions answered personalty. No tbli- 
gation. If you are now a Radio operator ask 
about ADVANCED COURSE for SPEED and 
Copying Behind, and “MILL" Course. FREE 
BOOK will save you time and money. Tune 
in on Candler Short Wave Station'. 

CANDLER SYSTEM CO., Dept. R.C.-7 
6343 So. Kedzie Ave. Chicago, III. 


World's Only Code Specialist, 


■Passed amateur exam, 
with 3rd lesson, *' — K. 
MI lit r, Toledo UN 
Studied 11 Ilnurs. mi 
copj S m 11 ill I-;. J. 
Yarrls, t'hirago. 



And liorc is when* sonic caution is necessary. 
If you use i:;r» volts, take a tup of 'I’lVi volts 
fit}tit**f from the wutitlrv <m</ of the ••It" but- 
trt'ft. This tup goes to one side of the tickler, 
as shown. 

The three eireilit tuner as used in this cir- 
t*uit may he any stood type as loin; as it fellows 
SpccilicUt lolls. The sere tula IV. wound mi a 
iiakelite or ordinary ran!board tube inches 
liissli. The tube is wound full 1% iiivhes with 
No. :io Im'.C. wire. Them are dS turns al¬ 
together. The tiekler measures 1 Vi Itiehes in 
diameter and about 1*4 inehes wide. It is 
wound with the same size and kind of wire 
as the seeondnry. and there are :»2 turns tiL 
together. The three circuit tuner sperilied lias 
the usual primary. In this set it is not used 
and uo connections are made to it. 

Additional Notes 


Mr. Service Man 



T>p« 


247 


Newly Made 
Sales Resistance 
Fully G uaranteed 


Thank You — Our advertisement in the 
June issue brought us hundreds of replies, 
and NOW hundreds of copies of 
“Gold Seal Radio Tube Sales Plans 
for the Service Man’’ are on the way. 
Step to Gold Seal Radio Tubes and 
Profits! 

The tubes you need—for receivers, trans¬ 
mitters, public address or television are 
made by Gold Seal. 

Gold Seal Sales Engineers have devel¬ 
oped a special “Selling Plan ” for the 
Service Man. It’s yours in return for 
the coupon. 


Long, Useful Life 
Licensed by RCA 
And Double Tested 
A n Experienced Staff 
Standard Specifications 
Best of Materials Used 
New and Modern Equipment 


STEPS TO GOLD SEAL 
RADIO TUBES 


Mail Coupon TOD A Y! 


GOLD SEAL MFG. COMPANY 
5 Central Ave,, East Newark, N. J. 

Please send me by return mail Speci¬ 
fications on GOLD SEAL Radio Tubes 
and your “Sales Plan” for Service Men. 

Name ____ 

Address . 

City State 


GAT TIOX. When making your tickler con¬ 
nection to the “It** battery, after everything 
is connected, and the tube lights, place the set 
in operation. The tap on the *’R“ battery 
should not Ik; more than volts, counting 

from the —It side, Considerably louder signals 
tuny be obtained by increasing this voltage 
to ».“i volts, and here in u herr tfou hare 

to hr ran'fill. Certain types of tulws If 

used with a voltage higher than 2-'a will 
••cherry** the grid, that is — duo to the 
extra current flowing—the grid becomes over¬ 
taxed. If you find that the grid gets red 

hot. disconnect the excess voltage immediately 
and go hack to volts, as otherwise you 

will blow out the tube: hut this does h"t 

apply to all tubes. Pertain tubes as. for in¬ 
stance U<\\. or Cunningham are not 

affected in tills manner, and they will take as 
high as C»T% volts on the eoutrol grid without 
cherrying, Therefore, always be sure to watch 
tlic grid and see that it is not overloaded. I 
may add that I have not found any tubes that 
give better results i louder signals! when a 
voltage higher than 4o is used on the control 
grid. 

Adding extra voltage on the control grid does 
one tiling, it gives stronger regeneration and 
iunk<-s for louder signals, lmt it Is also more 
difficult to control the regeneration, particularly 
on distant stations when it will he found that 
volts is really better. 

Condenser t"J is important because It adds 
to the volume of the signal. It is critical and 
should be adjust'd to the lower waveband 
i higher fretpieiicles i. Select a station between 
i!oo and meters. The signal should not 

lie too loud. Then with a screwdriver, which 
should he insulated, begin *1on m ltf to adjust the 
adjustable condenser. You will find that ad¬ 
justing this condenser also affects the tuning 
somewhat. It will, therefore, also he necessary 
to adjust the tuning condenser cl slightly un¬ 
til yon reach a point in your adjustment of t*J» 
where the signal collies ill loudest. Some tubes 
have a tendency to “motorboat" — a sort of 
clucking, puttering noise is heard in the loud- 
speaker; condenser '"5 corrects this condition 
to a great extent. When the best adjustment 
has been found for the lower waveband, leave 
the condenser and do not touch it thereafter. 
I»o not try and use too tmicli regeneration on 
the tickler because von will then get distortion, 
nlthough the signal will be louder. Rest re¬ 
sults will Ik; obtained when the set oscillates 
slightly, or just below the oscillating t whist¬ 
ling! point. 

If. in rare Instances, you tind von cannot 
get the set to oscillate, try increasing the 
capacity of condenser <‘4. A larger condenser 
here sometimes helps. If the set still refuses 
to oscillate. |t will then be necessary to use 
a higher voltage on the control grid. Try 4’* 
volts with a series resistance so as to keep 
ilie grid from getting red. 

Sometimes reversing the polarity of the tube 
heater or tickler leads helps. 

Outside of this, the set will probably not 
be found to be tricky. It should perform 
normally in all instances. 

of course, the set may also be used with 
headphones substituted for tin* loudspeaker, and 
in this manlier we will be able To get more 
stations because naturally stations several 
thousand miles away are not received on the 
^ loudspeaker except under unusual conditions. 
I The set is really remarkable for I)X work. 
{Continued on fnvjt 08) 
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THE INSTALLATION OF 
ANTENNA LEAD-INS 

By HERNDON GREEN 


Now 



F ORMERLY, practically all radio s«‘is wort* in¬ 
stalled by bringing in flu* aerial ami tfrmiml 
wirc*s utiiliM 1 tin* window or through a small 
opening in tlu* floor, the reason for sueli a 
makeshift being that no simple ami practical 
fitting was tli>'li avuilahle. Window wires have 
the habit of shorting or breaking from the 
opening ami closing of the window, while wires 
through the tloor are frequently pulled out in 
shifting the radio or cleaning around it. 

The Wood ruff "Super-Thru.” whieli derives 
Its name from the fact that it is designed for 
use Timor* II the wall, was developed to 
meet the need for a lead-in fitting that would 
he attractive* both in appearance and price, and 
which could he installed through a single round 
openiHi: the size of a nickel coin in any thick¬ 
ness wall, and without a metal wall box. 'Pile 
device, of course, was constructed to meet the 
rigid requirements of the Cndmvriters* Labora¬ 
tories. 



Illustration showing how the ’’Super-Thru" 
looks when installed properly. 


The inside plate is very small. The attach¬ 
ment plug is polarized and will not tit a regu¬ 
lar electric socket. (in the rear face of the 
plate there are two small, sharp pins which 
enter the wall to prevent the plate from being 
turned out of line after installation. The out¬ 
side plate is also very small and neat in ap¬ 
pearance. It carries heavy terminal posts and 
lias a built-in resistance-type lightning arrester. 
The plates and plug are molded of dark brown 
bakelitc. The lead-wires are about Ls inches 
long and are attached in the inside plate ready 
to he installed. This device is equally adapt¬ 
able to installation through papered, plastered 
or wood walls. 

The Super-Thru is easily installed. A 1”/1<* 
in. diameter hole is made at the point of entry. 
Then, as shown in 1 in the accompanying 
drawing, the inside plate is Inserted from the 
inside of the house, and the insulation stripped 
from the leads mi the extended part. The out¬ 
side arrester block is placed hi position at 
with the leads through the openings pro¬ 
vided. The wires are bent and fastened under 
their respective posts at .*!. and flic excess 
length cut off. At 4. the aerial-ground leads 
are attached and the two small tension screws 
tightened, which serves to draw tin* entire 
assembly tightly against the wall. A cord from 
the ping to the set finishes the job. 

In most brick or stone houses it will be 
possible to install tile Super-Thru through the 
lower edge of ihc wood window frame. In such 
eases it Is usually best to make the opening 
half-way through from the inside of the house, 
then line up the bit and make the opening 
from the outside of the house to meet it. other¬ 
wise the hi? may run out too low or too high 
on the window frame, it takes about 10 min¬ 
utes with a -inch ‘‘star" drill to make an 
opening through a brick wall. Don’t waste 
time and effort with a cold chisel. 

In cases where the radio is not against the 
outside wall of the house, bring the leads In 
in the usual way under the floor, place a strip 
of wood across the floor sills at the point of 
Installation to represent tin* outside wall, and 
install the Super-Thru rvrtirolht through the 
floor, taking cure that the inside plate fits up 
against the wall correctly. 


rust i asm Millions made it impractical for 
the radio to be moved. I»ut. by providing sev¬ 
eral outlets in tlie home, you will hr able t<> 
get iiiill'll more use of the radio. 1 Hiring hot 
weather ihc political speeches and other pro¬ 
grams may be received more comfortably in a 
cooler part id* the house than they would In* 
where the set was located during the whiter 
months. An outlet In the guest-room enables 
the host to connect the set for the pleasure of 
ihe visiting friends, while one in the bed room 
will prove convenient, indeed, in times of 
sickness. 

]»y connect jug all the outlets on one side of 
the house to one aerial, a complete job will 
md la* expensive, yet it will afford a nice 
profit to the Service Man. 

In order to nieei with the requirements of 
tiie National Electric Code. as adopted by 
most towns and cities, the lead-in wires must 
enter tin* building through noii-cuinhiistihlc. 
lion-absorptive, insulating bushings slanting 
upward from the outside, or through other 
approved e«|iijpmej|t designed to give adequate 
insulation and protection. 

The Super Thru has the approval of the 
i’mlerwriters* Laboratories, and will meet the 
reqllilelllenis of ally eb’clrie inspector. 

The aerial and ground wires are outside the 
building and the customer does not s*m* them 
at close range, but the lead-in is very con¬ 
spicuous. for ii is close t<» the radio, which is 
iisnnlh in a prominent part of the home. The 
Super-Thru puts a finishing touch to the aerial 
Installation that lifts the entire job out of the 
class of amateur work. Even if the present 
aerial is satisfactory, the radio owner is inter¬ 
ested in a workmanlike appearance for tin* lead- 
in. Many dealers and Service Men are making 
a sale on almost every repair job they have, 
just by showing this new product to the radio 
owner, particularly to the lady of the house. 



Thru." In (1) the inside plate is installed from 
the inside of the house; in (2) the lightning 
arrester is placed on the outside of the building 
and the leads pulled through the wall as shown. 
The leads are cut to their respective length as 
at (3) and the antenna and ground leads at¬ 
tached as indicated at (4). All “messy” and 
unsafe wiring are thus done away with. 


HANDY KITS 

No tiro ranges alike 



Grid 

Bias Kit 
List price $3.70 

(See your prices 


1 • Watt Kit 
List price $6.00 


ORE GOOD NEWS! Our first Handy 
Certified Kit made such a hit with 
Servicemen that we have added two more. 
Three I.R.C. Kits now. supplying every 

possible range you need for any radio set. 

The 1-Watt Kit (20 Resistors)—500 

ohms to 3 megohms—gives you thousands 
of ranges, easily obtained from the formulas 
we supply. 

The 2-Watt Kit (20 Resistors) —500 

ohms to 500,000 ohms^provides all the 
needed high-wattage units. 

The Grid Bias Kit (10 Resistors—for bias¬ 
ing *24, •26, *27, *71 A. *10, *45, ’50 and 
*47 tubes. Complete information on proper 
biasing of tubes with every kit. 

Each Kit is Factory Sealed, Factory Tested, 
Factory Guaranteed . With either of the 20- 
unit Kits, we send the famous I.R.C. Resistor 
Replacement Guide and Color Code Chart 
FREE. See your jobber or mail the coupon. 

INTERNATIONAL RESISTANCE CO. 
Philadelphia Toronto 




RESISTORS 


INTERNATIONAL RESISTANCE CO. 
2006 Chestnut St., Philadelphia C-7 

Gentlemen: 

I enclose check (or money order) as 
noted for which please see that I receive 
Metallized Kit. 

□ $3.50 for 1-Watt Kit □ $4.65 for 2-Watt Kit 

□ $2.15 for Grid Bias Kit (Prices higher 

in Canada.) 

Name --- ---- 

Address - 

C#fy_ State - 
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Build the 


MECiADY X E 

1-TuIm; lVnlmli k 
Lomlspoakor Si»t 

We have important parts for the con- I 
struction of the famous "MEiiAUVNE” 
1 -Tube Pentode Loudspeaker Set-all parts 
art* listed as lowest wholesale prices. 

Part 

No. ITEM PRICE 

3809 Pros! 6-ohm rheostat . each $.18 

5873 Khy 5-prong socket . .each ,17 

3125 Aeraiest .00025 mfd. Type J 

Mica (olid.each ,09 

4254 Fall Tie** lock clips, set of 5.set .10 

4405 25 ft. roll colored U.C. wire...roll ,11 | 
5126 Kurz-Ka^cli knolis, set of 2 set .15 
2881 Aerates! variodetiser .0l)U3 to .001 
inf. type (110 variable condenser 

each .12 

5142 Vernier port, dial 4" diam. .each .59 
Type ’38 pentode tube (Universal) ,77 
5169 Pakclite panel, 7x10x3/16" ... 1.50 

Total Value of Parts $3.78 
Special Price—Complete £3.40 
20''' Depotit must accompany 
each order. 

SEND FOR OUR NEW 
100.PAGE CATALOG 
Over 3,000 Item* at Lowest 
Wholesale Prices. 


tederate d Purcha ser jjrg. 

Dept. R 

25 PARK PLACE NEW YORK, N.Y. 


LYNCH 


Automobile 

Radio 

Suppressors 

Type* to fli ALL 
makes of car*. based 
on (he famous LYNCH 
Metallized principle 
which Insures depend¬ 
ability and Jung life. 
Moisture proof, ruscsied 
and able to wtrlotund 
heavy nuvhnniral 
shocks, as prmcil by 
exhaustive tests. In 
actual u<e l.jncli 
Automobile Radio 
Suppressors hnu- In-cn 
found to he tlior- 
ouglily reliable anil 

>ulI'factory. 


New Low List 
Price of all 
types 


For connection to each 
spark pluR. 




For connection to common 
cal He lo distributor. 


50c 


(formerly 60c) 
Servicemen's Cost 30c 


LYNCH 
Automobile Suppressor 
Kits 

Include necessary sup¬ 
pressors ami sturdy 1 mfd. 
Ignition conden.snr. 

Type LS4 Handipak 
(4 cylinder) 

Servicemen's 
Cost Cost 

$3.25 $1.95 

Type LS6 Handipak 
(6 cylinder) 

$4.25 $2.55 

Type LS8 Handipak 
(8 cylinder) 

$5.25 $3.15 


Write for illustrated catalog giving complete in¬ 
formation on automobile suppressor units , and 
LYNCH Resistors for all radio rc^torrmcRfi. 
LYNCH MFG. CO.. Inc., 1775RC Bway., N. Y. C. 



Listen 
inlilltHTTfn 
l.ondnn 1‘irU ber- 
iin. Huerms .Mres and 
other lirnadf j-t lug statlnns. 
thrmoJimit the world \ta short \\%ms 
lour ordinary receiver ranimt tunc in 
lllesc Imv wave si >t Inns WOKl.U- 
WIDI. KPi HVMi Mts 11 to :,jb meter* 

AERO SHORT WAVE CONVERTERS 

t pom rt Your Present N t Into a short "'*vt 
Super-1 lei erod>nc 

A. C. MODEL 512.50 D. C. MODEL SU.SQ 
AT LAST: The Perfect Auto Radio ONLY S20.00 

Ihiill by piomeis i»i tin nianuf«iturbo. of \uti» Itadhi 
..nnrinti i mini mill t#dlu 
of ren t'tIon \ maHerpln e of 

U id! * finglrin-f ipg 1 i t i s 1 
model tl Tutic Aero 1‘nilinlr 
Nino Hudin 1‘rlni of *ei onb 
$20 00. Set <i*mpint e with tutn s 
liiMi'iies dVhimii pi iki r an 
lonna equipment and I ml se sup 
pressor*. $39.50 Sand for 
complete Catalog. 

CHAS. HOODWIN COMPANY 

Dapt. U-1S, 4240 Lincoln Avenue Chicago. Illinois. 



HOW TO SOLDER ALUMINUM 

By HARRY L. WHITE 


T HE failure of aluminum io respond to ordi¬ 
nary methods of soldering has always puzzled 
radio men. as well as oilier users of this versa¬ 
tile metal. The reason is simple, lull not gen¬ 
erally understood. Aluminum has a natural 
coating or Him of aluminum oxide over its cn- 
eiitire surface, ami this is not removed by any 
of tlie soldering Maxes in common use. So 
strong mid teimeiuns is this oxide lilm that it 
resists the dissolving action of the strongest 
paste, liquid or powder fluxes, anti it causes 
the hot, molten solder to roll like water off 
the back of the well-known duck. 



Photograph of the kit necessary to successfully 
solder aluminum. 

In view of these past difficulties, the develop¬ 
ment of a really successful aluminum solder is 
news of considerable interest. The new ma¬ 
terial is known as “A luma weld." and is sup¬ 
plied hi the form of ]0-ilich bars Ihnt out¬ 
wardly look just like the ordinary solder. It 
iiutsi he used with a special powdered llux, 
which is applied to the work like powdered 
rosin. 'Fills llux is furnished in a small, handy 
bottle. 

A stock sample of Atuiiiaweld, received for 
lest by K.umo-Uuaft. was tried on two typical 
jobs such as the radio constructor, experimenter 
or Service Man Is likely to encounter hi his 
everyday work. First two pieces of aluminum 
were soldered together, to form a joint that 
could he used in making shield cans. etc. ; then 
a copper wire was soldered to a sheet of alumi¬ 
num. to form a "ground.“ The resulting joints 
proved to be tight and strong, and euuld not 
he pulled apart by two men. each holding an 
end of the work with a pair of pliers. In 
fact, the copper wire broke off without the 
joint itself showing any sign of weakness. 

The requisites for the successful use of 
A luma weld an* an extremely hot iron and spot¬ 
lessly elean metal surfaces. For most jobs Ma¬ 
nse of a gas flame is reeom mended. Ian a medi¬ 
um size radio iron seems to be sa i is factory for 
light work. A stiff, sharp wire brush is sup¬ 
plied wllli tin* solder, and the user is lold to 
use it vigorously. The llux. when heated pre¬ 
liminary to the application of the solder, 
smokes up considerably and produces a pun¬ 
gent odor, but this is no more objectionable 
than the action of other llnxcs. 

This la w solder is useful for a wide variety 
of purposes, and for other nieiaN besides alumi¬ 
num. According to the claims of its nuiuiifar- 
1 urers. it is several times as strong as eoininou 
solder, and can be machined, polished and 
plated. It will expand and mutmet with the 
metal to which it 1ms been applied to the ex¬ 


tent that it will not crack bccunoe of normal 
changes in temperature sueh as occur in cylin¬ 
der hjoeks. crank cases, water jackets, radiators, 
etc. it will not crystallize excessively or give 
way when subjected to extreme vibration. 

A luma weld is used very much Hke ordinary 
solder, lnit since it requires a powdered llux 
railicr than a paste, it must be handled a lit¬ 
tle differently. Tin* work to be soldered must 
hi* supported in a horizontal position, so that 
the llux will stay in plan*. If two pieecs of 
aluminum are to be soldered together, each is 
•■limit'd" separately, and the tinned surfaces 
aiv then placed iti contact and the heat applied. 
If there are no parts in the immediate vicinity 
of the joint, a clean gas llume should he used, 
so that the wilder melts in thoroughly, other¬ 
wise*, a very hot iron will do the triek. 

The acroiupnnyiiig drawings show the correct 
method of performing a representative solder¬ 
ing job: the placement of an aluminum shield 
or partition on an aluminum base or sub-panel. 
After the lip has been bent, the sheet is 
elamped upright iti ft vise, and the top siirfaee 
of the lip scraped off with the wire brush 
until it is bright and shiny. A thin layer of 
the powdered llux is then distributed over It. 
and the A luma weld and the hot iron applied 
together. See Fig. I. 

The heat must he applied much longer Ilian 
in the case of ordinary soldering. Tin* tlax 
must be ladled out thoroughly, to give it a 
chance to destroy the troublesome film of alumi¬ 
num oxide. The iron should 1 m* moved back 
and forth slowly along the metal until the 
solder assumes a clear, limpid consistency. 

This opera lion is repeated with the stjb- 
pn 11**1. A little more time may he required wlili 
this piece, because tin* metal on both sides of 
the joint will tend to conduct away the heat. 
See Fig. lit. To complete the job. the two 
tinned surfaces ar«- simply brought together, ns 
shown in Fig. ]i\ and the hot iron applied once 
more. It is advisable to hold the pieces to¬ 
gether with a small C clamp, to insure accurate 
alignment. 



OPERATING NOTES 

iawed from /mii/c ",*»i 


which resulted in this same complaint. 

After some time spent in attempting to lo- 
«*a 1 e tilt* cause, h was noticed that the eun 
of one of tin* three elect r«»|yi ic condensers, tihe 
4..T mf. unit. Fart No. HJ7 in the schematic 
circuit which appears on page imy of the offi¬ 
cial Kapio Skkvm k Maxi ai.. Y<d. 111. was in¬ 
sulated from i lie chassis by means of "tish- 
p:i per." 

derailing one 1 rouble found in a Peerless 
■*K.electron’* receiver dm* t«> leakage across the 
same kind of insulation, ihjs strip was cheeked 
with a high-range ohmmeter i to megohms) and 
found to lie the cause of all the trouble: when 
the condensei* was disconnected from the chas¬ 


sis 1 he 1 rouble cleared tip. Pieces of fibre 
washers were then used to insulate the can of 
the condenser (which is nearest the power 
transformer! from the chassis which completed 
the receiver repair. 

The other lininswiek 17 had the complaint 
of bursting into tremendoiis volume and fading 
hack to normal at regular intervals. This r**- 
i river was taken hack to the repair shop to 
be placed on life-test in an effort to locale 
the trouble. 77# r net was opera tin*f utmost tl 
treel: before the tie feet n'tt* found. It 

turned out to be the same strip of fish¬ 
paper described la ihe preceding paragraph, 
improving the insulation completed the job. 
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Measuring Resistances by the Deflection Method 


T IIK oonvcntlonn 1 instrument for the meas¬ 
urement of resistance Is the Wheatstone 
bridge. which is a costly piece of apparatus. 
However, tin-re are two methods which provide 
a fair degree of accuracy (depending oil the 
quality and accuracy of tin* apparatus em¬ 
ployed!. the least expensive being the delleetion 
method. 

This article has been prepared especially to 
assist users of “Super Akraolun" (wire-wmiiidi 
resistors to employ the deflection method, using 
popular-priced millhimmeters that are easily 
procured. 

Tlie low-range iiiilliamuioters that are so 
readily converted into multi-range volt-uiniiiet- 
ers are also admirably adapted for conversion 
into multi-range voli-ohiiiincters. Tlie 0-1.5 
1 m\ mllliiimmeter is probably the most desir¬ 
able instrument for tin* purpose due to the 
fact that a dry battery lias a normal potential 
of l.o volts or some multiple of this voltage, 
depending upon tin* number of cells connected 
in series which go to make up the total bat¬ 
tery. other popular instrument* cun readily 
he used for this purpose, depending upon tin- 
rnnge of resistances to he measured and tin- 
source of current available. 

Tin* method of connecting the component 
parts of the circuit in the deflection method is 
schematically shown in Fig. l.\. in this dia¬ 
gram A is the H.r. milliaiumeter, having an 
effective resistance Km: ( is tin- dry cell or 
buttery: Kc is the calibrating resistance* which 
limits the amount of current passing through 
the inilliiimineti-r: and Kx is tin* resistance to 
he measured. 

For example: 

When A is a 1U\ milliainmeter having a full 
scale of l.o nia. and F is a source of potential 
of l.o volts and lie -p Km have a total resist¬ 
ance of HM)n ohms am) the X terminals are 
shorted, tlie milliainmeter should read fail scale, 
or. in other words, tin* resistance at X is 
zero. However, if Kx is a resistance of KM Ml 
ohms the instrument should then show one-half 
scale deflection or .7." nui. This is proven by 

K 

(duns* Law which slates that It 

I 

in this case It is the total resistance of the 
circuit which includes Kx. the resistance being 
measured: Itc, tin- calibrating resistance: Km. 
the resistance of tin* meter: K is the voltage of 
the dry cell or battery and I is tlie current in¬ 
dicated bv the deflection of tlie meter: therefore 

i-: 

Kx -f- Kc -f- Km = —— 

I 

i ra imposing 

K 

Kx —-- i Ite -p Kill l 

1 

So much for tin* i-xphination of the deflection 
met hod. 

In order to avoid the computation of each 
resistance to he measured, we refer you to a 
tslide of calibrating resistances and ohiiimeter 
s< ales 1 and 2. This information permits a 
aphl decision as to just what ranges of resist- 
a lire ran 1 m- measured with tin- instruments 
available and provides a means of calibrating 
a si-ah* directly into ohms. Tin- table is to as¬ 
sist in determining the proper calibrating re¬ 
sistance aero riling to the raugc of resistance 



TA15 LK OF OALllWATIXO KKSISTAXCKS 


I 2 :t 

. 

4 5 

(A) 

UK 

( Kc -P Kin! 

(ltxi 



Tumi 



Milfi- 


reM.-tawi* 



a m perns 


required for 


Mull i- 

full scab* 

Voltage 

calibration 

Scale ply by 

1 

Low 1.5 

1 obiiif 

I 

1 

1 

1 

Med. 1.5 

1.500 ollliif- 

l 

3 

High 22.5 

22.500 ohms 

1 

15 

i .5 

Low 1.5 

l.ooo ohms 

2 

1 

l .5 

Mod. 4.5 

3.000 ohm? 

2 

3 

1.5 

High 22.5 

I5,(HHI ohms 

2 

! 15 

5 

1.5 

500 ohmg 

1 

2 

10 

1.5 

[150 ohms 

1 

11 


desired and voltnge employed or instrument 
a vailahh*. 

Foluinti 1 of the fable refers to the 0*1. 0-1.n. 
u-.'. and o-lo 1M\ mil limn met i-rs. Column 3 
refers to the total calibrating resistance 
< Kc -p Knu necessary to obtain full scale de¬ 
flection with the X terminals shorted when em¬ 
ploying corresponding voltages as shown in 
minimi 2. In order to determine accurately tlie 
actual resistance of calibrating resistor Kc. or 
where tin* resistance of the Instrument Km 
employed is a considerable portion of the total 
resistance (lic+Knn. the internal resistance 
of the meter employed ( Knn should be sub¬ 
tracted from the resistance ( Kc -p ltuii of col¬ 
umn 3. As tin* resistance (Kim of most in¬ 
struments available for this purpose rarely ex- 
cceds 30 ohms. Km can be neglected except 
where extreme accuracy is desired, 

Seale 1 referred to in column 4 of the cali¬ 
brating table is an n 1 1U\ milliainmeter scale 
which has been calibrated directly into ohms 
where the buttery employed is 1.5 volts and 
tin* corresponding calibrating resistance lI5no 
ohmsi shown in column 3 is used. 

Scale 2 is an 0-1.1 1M\ uiilllamiiieter cali¬ 
brated directly in ohms where the battery em¬ 
ployed is I.o volts and tin* corresponding cali¬ 
brating resistance flood oliinsi is used. 

The range of resistances measured by the 
ileflection method is increased in direct ratio 
with the increase of voltage* applied. There¬ 
fore. as the voltage Is increased it is necessary 
to multiply tin- resistance indicated in the 
scales by tin* corresponding multiplier in col¬ 
umn 5, 

Occasionally it may lie desirable to lower tin* 
range of resistances shown on scales 1 and - 
without changing tlie calibrating resistance or 
meter. In tlie case of tin* 0-1 h.r. uiilliaiii- 
meter using 1." volts, the resistance shown on 
scale I can he* divided by four when a resist¬ 
ance (Ibli of r.tui ohms is connected across the 
meter and calibrating resistanci*. as shown ill 
Fig. IK. Ising the 1,5 1M*. mllliammeler the 
resistance of scale 2 rail In- divided bv live 
when the resistance (Kill of 250 olims is con¬ 
nect e<l in the same manner, front Bulletin Xo. 
73 of the &hullcros8 Mf<j> f‘o. 




from a serviceman 
who has discovered the advantage of 
concentrating on Centralab Volume 
Controls. 

Each and every Centralab control 
has been tried and approved for use 
in the various receivers specified in 
our Volume Control Guide. Even 
where the original control differs in 
appearance, or is of the wire wound 
type the Centralab unit invariably 
functions better. 



Order 5 Centralab Replacement 
Volume Controls and get the new 
50c VOLUME CONTROL GUIDE 
FREE. 



Get this service carton of 10 Cen¬ 
tralab Fixed Resistors which list at 
#3.00 for only #1.75. 


FREE: The new QUICK REFER¬ 
ENCE WALL CHART showing 
resistance combinations at a glance. 

Ceittealab 

CENTRAL R\DI0Ni^UBOR\T0RIES 

930 E. Keefe Avenue 
Milwaukee, Wis. 
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Free Tubes- 

Give t<> your ogstoniprs tbr aiPantaite «if bu>in* fir>t- 
quality licensed R.C.A. tube*) at prices Him are 
eireptioually low. We raro* the larKot variety of luljes 
in iht world, many for special puri»oses, and every tube 
is replareal>le within 3 months, providing filament is 
not burnt out. We either have the tube you require 
or wc will make it (or you. 


take advantage of our offer — 
25 UY-227 Tubes FREE with 
every purchase of 100 Assorted 
T tibes 

(This offer is good until July 7. 1932) 



TYPE 0 

Potassium 
Photo Ceil. 4* 
overall. $ 2.10 



TYPE V 

Teicvlsbm Tube 
t'e" square 
cathode, over- 
ill size 2 * 16 ". 

$3.05 



TYPE R 

Cur Gum Photo 
Tells, overall 
length 3-1/16". 

$5.90. 


COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT 

Order from this page—Kern It 20% with <*rder, balance C.O.D. Ail price* 
are F.O.H. FACTORY, Newark. Shipments go forward express or parcel 
jNist. No order lor le» than $5.0U accepted. 

TYPE ANY QUANTITY 

UX-20IA—Amplifier or detector ... . $0.30 

UX-226 —AT amplifier . 30 

UY-227 —AC amplifier nr Ueieelor. .30 

UX-l7IA--P<rtver uuipui amp. fur AC or DC operation, l* amp. .30 

UX-240 —Designed for impedance ami resistance coupling .. .40 

UX-120 —Power amp. u»ed in last stag© of audio freq.40 

UX-199 —Detector and amp. tube, long prongs .40 

UV-199 Same charactcrDtiis as t‘X-109 mty >hnrt prongs,..40 

UX-M2A Power amp. tube for low cur. con>ump.. l * alup. ..40 

UX-200A—Detector tube recommended for weak signals....... .40 

UY-224 —AC screen grid amplifier . .40 

UX-245 —Power amplifier . .40 

UX-20IB—1/M Amp. Amplifier and Detector .60 

UY-246 —Power Amplifier ...... .60 

UY-247 —Power pentode . 60 

WD.II —Detector Amp. .. .60 

WD-12 —Detector Amp. 50 

UX-230 —Dry cell amp. and detector. 2 volts . .60 

UX-231 —Dry ceil amp.—last audio stage. 2 volts .60 

UX-232 —Dry cell screen grid amp., 2 volt* .. 60 

UY-233 Power Amplifier Pentode. 2 volts.$5 

UY-234 —Screen Grid Pentode U.F. Amplifier .85 

UY-235 —Super control screen grid amp. .60 

UY-236 —Screen Grid Radio Freq. Amp. .85 

UY-237 —Detector Amplifier . 85 

UY-238 —Power Amplifier Pentode . .85 

UY-239 — DC H.F. Pentode Amplifier .85 

UY-551 —Variable Mu .60 

UY-56 —A.F. ami H.F. Amplifier and Oscillator . .60 

UY-57 —6 prims Screen Grid R.F, Amplifier and Detector.60 

UY-58 —6 prong Variable Mu K.F. Amplifier and Su|>er Detector.. .60 

UX-210 —For iwwer amplifier, high voltage . |.|Q 


UX.222 —Screen grid radio frequency amp. .. ... 

UX-250 —Power amp. used in last stage of audio freq. ........... 

Hal Iasi tube to prevent tubes In set from blowing out.. 

Special MJper-'ensdtlve Audio Freq. 201.\. 

Special super-»eiisi(lre Radio Freq. 201A. 

Special 171 AC V* amp. extra coaled filament—good for electric sets.. 
T-14 '201A High Mui high ends don 


1.10 
1.10 
1.10 
.60 
.60 
.60 
.60 


Switch lube. 20tA or 112 or 171 double life . . go 


Adapter tube 226, 227. I7IA. to convert Imt. 
UY-227A—AT amplifier or detector, satin- a» 227 
UY-224 A—AC screen grid amplifier, same as 224 


AT. each...... 

1 hut quick heater)., 
(but quick heater).. 

RECTIFIER AND CHARGER BULBS 

125 MM. rectifying tube (II. II. ) (Raytheon Type) 

6/10 amp. trickle charger bulb (Tungar Type) . \ 

2 amp. eld and new type charger bulbs (list $4.00) (Tungar Type) 

5 ami 6 amp. charger bulbs 1 list $H. 00 j (Tungar Type) . 

15 amp. charger bulbs (Tungar Type) .’ !*!!” 


.60 

.60 

.60 


U X- 866 -- 
U X -280 

U X -281 
UX-871 
U X - 280 
U X - 281 


Hot Cathode Mercury Vapor Half-Wave Rectifier ( Heavy Duty) 
Hot Cathode Mercury Vapor Full-Wave lie. Utter as I'XjMS .... 

Hot Cathode Men-ury Vapor Half-Wav© Rectifier . 

■Hot Cathode Mercury Vat>or Rectifier .. . 

Full-Wave Rectifier for High Kmhsi.m. ...’ 

I lalf-Wave Rectifier 


UY-282 —Full-Wave Mercury Vapor Rectifier 

PHOTO CELLS 

"Potassium' Type 0,.... 

"Caedum" Type A .............. ... 

•'Caeduin" Type R . 

TELEVISION TUBES 

Telion Refloctron Neon Television Tube, 1" Cathode Square Type C .. 

Tel ion Neon Television Tube. I%" Cathode Square Type V. 

Telion Neon Television Tube, i" Cathode Square Type X. 


— OR — 

Extra 

Special 

with 
every 
order for 

$5.00 

of tubes 
we will 
give 

FREE 

2 UY-227 
TUBES 

For 

multiples 
of $5.00 
proportionate 
amounts 
of free 
tubes 
will be 
given. 


1.25 

2.00 

2.00 

3.75 

7.50 

2.75 
1.40 
2.75 

1.50 
.40 

1.10 

MO 


Fimtm'h-rtrlc cell, 
Photoelectric cell, 
I’hotoeleci ric cell. 


2.10 
7.90 
. 5.90 


3.85 

3.85 

3.85 


UX -182—Sparton 
U X * 183—Sparton 
UY-484 Sparton 
UX-585—Spartnn 
UY- 686 —Spartmt 
UX-401 —Kellogg 
UX-403 Kellogg 


Type 
Type 
Tyi>e 
T> pc 
Type 
T> pc 
T> i*e 


.85 

.85 

.85 

2.10 

.85 

1.50 

2.00 


ARCO TUBE COMPANY, 40 Park Place, Newark, N. J. 
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POLyMET PRODUCTS World—Accepted 


POLYMET MFG. CORP. | 

834 E. 134th St., New York City j 

Send me your now and vultinlde catalog uf I 
quality replace men I pans. 

Name . 1 

Address . . ■ 

City . Stale.! 

□ Joblier □ Doaler □ Service-Man 


The new 1932 Polymet Catalog gives com¬ 
plete dimension data and electrical specifi¬ 
cations of the parts used by leading receiver 
manufacturers. You can purchase identical 
parts from your local jobber, and give “guar¬ 
anteed” service work—a sure way to in¬ 
crease your business and your reputation. 

MAIL COUPON FOR YOUR FREE COPY 


VARIABLE-MU "6" 

(Continued from jn<f/c 21) 

facing right hand Hap. The R.F. mils and 
shields 111 * 1 * mmiiiiod in tin* row to the loft 
*if |ln> sockets. The *47 sneket goes below the 
tldrd tnde from the right faring the roar flap 
of tin* chassis ; tin* oil' 1 marked ‘‘speaker*’ goes 
in the hole to tli«' right and tin* ‘*0 sorket 
in the last hole. All have lilauient prongs 
facing the roar. 

Turn the chassis upside down and mount 
tin* electrolytic condensers. t' (r (* Jo and «' M . tie* 
volume control and switch. U r tone control 
rosisinnce l( fc , the antenna-ground binding posts, 
tin* radio frequency choke, and tile phono jack. 
(If you are using oiiei. The power transformer 
is holted to the top of the chassis over the 
large opening so that the hqids face the under¬ 
side. Mount resistanee It. on the tiller choke 
t'li, opposite the choke terminals and holt the 
choke underneath the chassis. If you de¬ 
cide to bypass this set with a nest of .1-mf. 
condensers mounted in a tin box. (see parts 
listl. holt your capacity unit underneath the 
chassis near the cniN. Mount the vernier dial 
and pilot-light on the front of the variable 
condenser. 

If the wiring has l»een done correctly, and 
the apparatus is perfect, the set should he 
ready to operate. Insert the speaker plug and 
tubes iii their proper sockets, connect the an¬ 
tenna ami ground, plug the lamp-cord into the 
liirlit socket and turn mi the set. After the 
tubes have had a few seconds to warm up. 
rotate Hie volume control about three-quarters 
of a turn and tune in stations. 


Socket Voltages and Currents 

1‘lates of R.F. lubes to ground, 200 volts: 
R.F. and defector screen-grids to ground. So 
to do volts: R.F. cathodes to ground. O to 22 
volts, depending upon tie* setting of the volume 
control, This Is not a true reading as the 
JOOO-otiiiis-pci-volr meter is not sensitive 
enough to measure this accurately: detector 
plate to ground. To volts. 

Tim following are the voltages to be meas¬ 
ured in the power unit: Anode of (TO to 
ground, 415 volts; Anode of ('ll to ground: 
loo volts: anode of ('il* to ground. :50o volts. 

Ihe voltages to he measured in the power 
tube aiv as follows: Plate of pentode to 
ground. 200 to 27’ volts: drop across 1(0. 
1." lo IS volts: suppressor grid of pentode to 
ground, 270 to 2*0 volts. 

'I'lu* total current measured between tin* 
center tap of tin* secondary of the high-voltage 
winding on the power transformer and ground 
is 55 ilia.: the plate current in each of the 
R.F. plate circuits is 2 to 15 ma. : flu* plate 
current in the pen toil.- circuit is .‘5:5 to 37 mu. 


Parts List 

One Frost 0-5.00O ohm variable resistor, Rl ; 

One 20.000 ohm resistor. 1(2 : 

Two rin.ooo ohm resistors, it:;, R4 ; 

(hie 5 (io.ooo ohm resistor. 1(5; 

one 1. megohm resistor ltd: 

One io.ooo ohm resistor. ItT : 

one 0*25.000 ohm potentiometer, RS; 

Orm 450 ohm resistor, ItO : 

Four .1-mf.. 400-volt paper condensers, FI, 

(’ 2 , (*.*>, (\s ; 

One ,25-nif. condenser, U| ; 

Two .ooo25-mf. molded midget bypass con¬ 
densers, t'5, I'G ; 

one ,05-inf., mica coupling condenser, C7: 

One s mf. low voltage dry electrolytic con¬ 
denser. ('D; 

Two 400-volt, dry eleetrolvtic condensers. (TO. 

(11 ; 

Otic 2 mf. condenser, <"T2 : 

one four-gang ,000515-mf. condenser with trim¬ 
mers and split-rotor end plates, Tv: 

One Gardner renter-tapped. Don-volt. GO to So 
ma. transformer. FT. • This transformer 
must also supply 5 volts ut 2 amperes, and 
have two 2‘7-volt filament windings). 

Four tube shields; 

Four coll shields ; 

One pltono-jack with shorting link; 

Five Kby 5-proitg sockets; 

One Kby 4-prmtg soc ket ; 

One 5-prong speaker plug; 

Four sciven-grid caps. 
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WHICH AUDIO SYSTEM? 

1 1 'ontinurd front pone 17 > 


The* pair of 4'1 lubes in |mihIi-]i ii^li i class 1! i 
is the IM*st in t*‘rms of maximum power output, 
although tii*> difference between their output 
of lt> watts eutnpared to tin* m*\t host C4os 
in push-pull as “Class Ai is only 2 decibels, or 
only a little over the niiiiiiinmi \ariatiim in 
volume perceptible to tin* tiiiiiian ear! As 
against tills, their hnrmoiiie tlistortion is seen 
to he unit'll worse in the volume range of 200 
milliwatts or nrineliair level, up to 2 watts, 
<o- about all that will ever he required even 
for Pass notes in the home- -exeept for dancing, 
when four to six watts may be needed. 

The pentodes i‘47si in push-pull ior parallel, 
they offering no tonal advantages in push-pull i 
show only 2 to 2.5 pereeui harmonic distortion 
in the ordinarily used power output range. hut 
they have still from four to live times as niueh 
harmonie distortion as the '45s <’Inss A, and 
one very serious disadvantage -as their output 
is pushed up. as it easily ran and most eer- 
tnftily will he with any sensitive rereivers to¬ 
day. their harmonie distortion will be very an¬ 
noying indeed—rising to 20 percent at a litth 4 
over 0 waits output as they are normally used. 
This explains wliv overloaded pentodes sound 
mu eh worse than over-loaded '4 os. even 
ilions'll the hitter may only approximate Class 
A. 

Looking at power sensitivity, ihe ‘40 Class 
II eouihiiiation is very pool*—so poor, in fact, 
that though tile figure of .11s given is the 
overall power sensitivity for two ‘4»ls driven h.v 
ilie reroiutueuded '45 driver stage, still another 
iiitdjii stage is really ne.*il«*d to drive them to 
full output If deieetor overloading is to bo 
avoided. The pentodes are easiest to drive, 
amt the output of a good '27 power detect or 
will drive them quite ilirely. Tile plish-pllll 
*45s ta i are next easiest lo drive, a '-7 power 
dete-tor doing the joh fairly well. 

There was a story current in t'hicago when 
'17 pentodes were tirsr int induced in 1 U2 1. 
alioiil the ehief engineer of a w<*l I known 
Ttih’Ugo radio tnaunfaerlirer. to whom the sales 
engineers of a large tube maker were explain- 
illg the then new pentode. As the story goes, 
when they were all through, the set engineer 
picked up a sample peniode. held it up to the 
light looked carefully through ir. and linally. 
apparently deeply impressed. exelaiuied. “won¬ 
derful, absolutely wonderful here we have 2U 
percent distortion in a bottle !“ nf eonrse. ibis 
was ail 1 ‘xaggeraiioii. tlie lumiioiiie distortion 
perrentage of a good pentode audio system is** 
ing below the supposedly permissalib* 5 pereent 
at home volume bvvls. Ihu this engineer had 
sensed iiiimediately the point made above—that 
in present-day radio sets it would be a ecr- 
laint.'* that though tin* full output of pentodes 
would not In* utilized for home entertainment, 
a very unfavorable reunion would be bad by 
users as sets were tuned to local stations where 
tin* output would momentarily rise to levels 
when 20 am] 20 pereent harmonic distortion 
would he apparent. 

Tin harmonic dKinriion percentages are va¬ 
riable and too high for really ..I quality 

for class r» push-push, as an examination 
of I‘ig. 1 will show, but not vo high for pen¬ 
todes as to be prohibitive. while the *45s are 
best by far. In stating that harmonic distor¬ 
tion for *40s is “too high." tbe writer bases 
this statement on a careful analysis of the re¬ 
act Ion of a large nnmlier of people to demon¬ 
strations of tin* three systems simultaneously 
and in small groups at different times. l*or 
ins i a nee. as they listened to push-pull pom odes 
at 2.0 watts output, the quality seemed accept¬ 
able. as did that of *40 in «'hiss IS. though 
niosr remarked that it was not as “clear" or 
"clean * as they would really desire. Hut as 
soon as they heard the Class* A push-pull '45s. 
i hey de liu i telv condemned the pentodes and 
Ids! Such, then, was the reaction of a wide 
range of listeners to. for example. the differ¬ 
ence between .4 to .ii percent harmonic distor¬ 
tion for tile ‘4os Class A as compared to only 
2.o to 2.o pereent distortion for the pentodes. 

(t is upon these read ions that the eoiielusion 
was arrived at that over 1.0 tn i.r, pereent 
harmonie distortion was too much for really 
Mgh quality reproduetlon. particularly as there 
■ippears to be a ps.vehie reaction almost akin 
to pain during prolonged listening to programs 


ha\ fug harm..nir disiorlion in excess of 1 per* 
cent at home \olll.. 

7 hr final mtnhtxiott aftrr on* 1 ftrttr'x a *i and 
trial of prntudrx, irhirh an » rrn Urttrr in this 
rcupcrt than ‘4b olaxx It *iinpHflrution , trim that 
nr it hr r of tin sr xitxtrnix ran lit Ur tolrratrd in 
ttitfh‘ annlUtt rwirrm, ami that ottltt ‘4os or 
rt/niratmt triodrx rouhl poxxihht Ur arrrptahh‘. 

Considered from a cost angle, pentodes are 
as cheap as '4os in terms of receiver cost, 
since they require the same essential equip¬ 
ment and power avaiiabilily. whereas ’40 class 
K systems are far more expensive, even though 
they give markedly inferior results to the ear. 
'fitis Is Imentise. the *40s' draw grid currents 
ranging up to do and To tna.. they must b«* 
driven by a power audio stage ahead of them 

coupled through an excessively cxpcii'iv.lip- 

ling transformer which must have extremely 
good regulation, siiiee considerable power Is 
required from it by tbe '4bs. Ii must, tht*re- 
fore. have very low resistance windings and 
large core area, and will be quite expensive 
compared to tbe coupling transformer required 
for *45 k or ‘47s. 

Likewise, the output transformer will be 
exeessively expensive siiiee it must have a high 
lmtuelniiee eo in pa red to trlode output coils. 
Further, plate supply regulation iiinsi be far 
better than is eeonoinieally practical Ih'cuiisc 
signals do not vary plate current about mi 
average value as In other systems, but cause 
It to rise to many, many times iis normal “no 
signal" value as a signal is applied. And all 
of this neglects tin* necessity of a third audio 
stage to precede the '4A driven stage for class 
I* * Ids. needed because of their low power sen¬ 
sitivity to prevent audio detector overloading, 
it nd introducing, as it does, additional tilt rat ion 
problems ami costs. 

Another angle of the problem of amplifier 
overload with its consequent harmonic distor¬ 
tion is that dynamic loudspeaker units as used 
in home receivers distort rather hadly at high 
power, so that when more titan about live watts 
arc applied to conventional types. they them¬ 
selves begin to introduce harmonic distortion, 
and ns ten to twelve watts are applied to them 
1 licit* quality is pretty completely shot to pieces. 

This is one reason why amplifier overload 
alone in small degrees is not in itself awfully 
serious in the range of. say. eight walls and 
up—tit that point flic speaker distortion is so 
bad as t*« often ninsk the amplifier distortion, 
and in addition, distortion is not quite as im- 
ineiliaicly noticeable at high volume levels line 
way. 

Mut from a home enieriaiiiiiieut standpoint, 
there is no earthly use fur the sixteen watts 
output of "Ids class 11. even if economical speak¬ 
ers did not go all to pieces at such levels and 
the atiiplitier cost was not excewiv«— -entirely 
exclusive of the pom* home volume quality 
they provide. 

From iliis and other considerations involved, 
it appears that tin* best possible audio system 
for liotiie use would employ *45s in push-pull, 
but would have the disadvantage of only 2 to 
2.2 watts power output at 5 pereent harmonie 
distortion. Investigation along this Hue in 
dieated. however, thai this system could be 
improve! upon both In lowering harmonic dis 
tort ion and increasing power output. Work 
iilotig this line lias been going on in the 
Silver-Marshall laboratories, and it is now pos¬ 
sible to announce a pevv and economical audio 
amplifier using ‘45 tubes that will turn out 
eight watts at 5 percent harmonic distortion, 
ami up to live watts at 1 percent -a <'lass A 
system that appears ideal for home reception 
where only the finest possible reproduction will 
lie tolerated—and nothing litter can today be 
provided. 

The New Amplifier Circuit 

The circuit of tills amplifier | s the conven¬ 
tional push-pull arrangement, the constants, 
mid not the circuit itself being the secret of 
its remurkahb* performance. it being per* 
fertly safe to operate ’45 tubes at 2Ull volts 
on the plate if the plate dissipation js kept 
down : tbe first step is to raise the [date volt¬ 
age to .Win volts, and then to bias the grid's 
t55*-\olis negative. This gives a class A am* 
i*’unthtarii on pant: 58) 


combined 

SHORT 

WAVE 

and 

Standard Broadcast 
Superheterodyne 
Radio Receivers 


The CROSLEY 
DISCOVERER 

With this marvelous new Crosley radio receiver 
yon can know the thrill of listening direct to 
foreign stations, air pilots receiving instructions. 
IJolice calls and many other interesting and 
unusual tilings that travel the short wave bands. 
Every channel from 14 to 
550 meters is covered. Of 
course ordinary broad¬ 
casts can also be heard. It 
is housed in an extraor¬ 
dinarily beautiful cabinet 
and sells at a sensation¬ 
ally low price. 



The CROSLEY 
ADVENTURER 


The 12 tubes of this Crosley superheterodyne 
short-wave and standard broadcast receiver 
make it. we believe, the most sensitive, best 
performing and most complete set ever offered 
at any price for home re¬ 
ception. The wave length 
change, ns in The DIS¬ 
COVERER. is effected by 
means of a panel switch 
— no coils to change. The 
cabinet is a marvel of 
furniture design. The price 
is amazingly low. 

Montana, Wyoming, Colorado. New Mexico and 
west, prices slightly higher. 

TIIE CROSLEY RADIO CORPORATION 

Home of "the Nation's Station '*—WLW 
Powcl Crosley, Jr., President Cincinnati 
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THE NEW 

'LUtfTkON 

KIT HAS 
THOUSANDS Of 
PRACTICAL 
APPLICATIONS 
mcludinq 

FIRE ALARMS-BURGLAR ALARMS- SMOKE 
INDICATORS- COUNTING-SORTING'COLOR MATCHING 
AUTOMATIC SIGN LIGHTING SWITCHES 

COMPLETE KIT $9.«0 

(Never Before Sold for Less 
Than $60) 


REQUIRES NO 
AMPLIFIERS. 



Size G" x 3U" x 
3 * 2 " deep. U‘X- 
TKON It-1 ItKL.W 
<siH)vvn above In 
(a-eV 

ONLY $4.00 


This Includes : 


Light Sensitive Lux- 
Tron Cell, type ‘‘ST.” 
Kelaw Controlling 
110-Volt Circuit, type 
IM 

Siuni - Wood Rela\ 
Cabinet. 

Complete Set Instruc¬ 
tions and Diagrams, 
showing How to Make 
Automatic Parking 
Light Control for 
Automobiles. 

MFC. CO.. INC. 

N.Y.Citv 


less case 

LUXTRON 

241 Lafayette St., Dept. RC 

/’;V>nrrrj i‘h f y hoto-CclI Prior cs Since 1900 


A PRACTICAL "3-TUBE" SUPER 


(('ontinnot l from pane IP) 


NEW 1932 HAND- 
LAPEL MIKES 

Mo. 306—Single Put ton $5.00 
Mo. 501—Single Hull mi 10.00 
No. 503—Two Hutton 15.00 
and 1 f» oilier types for 
every occasion. 

Also Direct Manufacturers of 
Amplifiers. Horn Units, 
Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 
MILES REPRODUCER CO. 
26 East 22nd St.. N. Y. C. 



to so vein I hundred to oin> over 11 very nar¬ 
row hand of frequencies without not iron hlo 
improvement over tho remainder of the broad¬ 
cast range. 

The use of a bridge eimiit. so arranged that 
a part of the 1U\ energy foil Into the tube 
from the antenna circuit was fed haek to the 
circuit. showed that by effecting u proper bah 
anee. an image ratio of well over a thousand 
to our could be obtained. 

Fistiro 5 shows tho selectivity curve of the 
(lined antenna circuit. This curve is some¬ 
what normal, although its sides are more nearly 
symmetrical Ilian most curves due to a com¬ 
bination of inductive and capacltulive coupling 
whirl 1 eliminates the normal high frequency 
“trails. 

As the circuit is tuned from high to low 
frequencies, its selectivity-eiirve narrows in the 
convent iunnl manner, nit hough hs gain is not 
changed l*v an appreciable percentage. Into to 
this characteristic, out-of-phase voltage pro¬ 
duced In tin* 1 lined circuit at an image fre* 
qiieiicy whose amplitude would increase uni¬ 
formly with frequency, would balance out an 
image induced in the circuit. See Kig. t». 

Tills balancing out of the image-frequency 
response may he accomplished by the use of n 
small coupler with a relatively large inductance 
in series with the antenna and a few turns of 
wire eoupled to this iudiictanee and connected 
in series with tile cathode of the oscillating 
mho. 'This is indicated in the schematic cir¬ 
cuit of the receiver, Kig. 4. Coll LI is the an¬ 
tenna coil of high Induct anee while Coil L- i* 
the one connected in series with the cathode 
as mentioned before. If the inductance in series 
wiili the antenna and the capacity-coupling 
condenser is wound with resistance win*, its 
normal response is altered so that it has 110 
affect other than that of a constantly increas¬ 
ing impedance across the frequency hand. In 
other words, wo now have an impedance con¬ 
nected In scries with the antenna, the value of 
this impedance increasing directly as the fre¬ 
quency Increases. A few turns of wire tightly 
coupled to this Toil FA and connected in series 
with tin* cathode of the tube will introduce in 
that tube every frequency picked up by the 
antenna: tile higher frequencies being about 
two and one half times the amplitude of the 
lower frequencies. These small voltages induced 
in ibis small coil are nearly ISO degrees "lit "f 
phase with the voltage iminced in the timed 



Service Men 

Ereryirherv 

^ THIS BOOK 

A PERPETUAL GUIDE to correct resistor and volume con¬ 
trol values—with diagrams, charts, set specifications and 
other valuable data. 

Prepared by authoritative engineers and published by 
Electrad as a service to service men. 

Loose-leaf pages, genuine Fabrikoid flexible cover. Kept up 
to date by supplements four times a year . 

A small dollar investment that pays BIG dividends. 


ELECTRAD, INC.. 

Enclosed $ 


175 Varick St., New York. 
(check, currency or M. O.) 

for copies and supplements (as published) 

of RESISTOR REPLACEMENT HAND BOOK 
at $1 per copy. 

Name 

Address 

..... RC-7 


Mail tho 
Coupon 


I 


*75 Vartck St.. New York. NY . 

EIECTRAD 


circuit, nml are about one twentieth of tills lat¬ 
ter voltage at resonance. 'This out-of-phase 
voltage is shown hi Kig. •“* by the straight, 
slanting line. Since this voltage must lie sub¬ 
tract eiI from that induced in the tuned cir¬ 
cuit. the final selectivity curve of the system 
is shown by the dotted line. 

Tin* only really critical factor in the opera¬ 
tion of tlie system was Hie coupling between 
the two colls of the antenna system. I»y ex¬ 
ercise of reasonable care, production limits 
could he easily maintained in a fixed coil and 
some adjustment used for a ilnal balance of 
effects produced by other parts in the receiver. 
The dual arrangement hail lixed Inductive coup¬ 
ling ami a semi-variable capacity-coupling con¬ 
denser which raised or lowered the gain of the 
input transformer, widening m* narrowing the 
response curve off resonance until it just bal¬ 
anced the tixed out-of-phase coupling voltage. 
In other words, tin* selectivity curve of the 
antenna system is made variable so that the 
voltage induced in tin* tuned circuit would just 
equal that induced in the small coupling coil, 
and since both voltages are ISO degrees out of 
phase, the image-frequency voltage would he 
considerably reduced. 'This send-variable unit 
should only be manipulated when image- 
frequency interference is obtained. 

Until of the colls mentioned, as well as the 
coils used in the oscillatory portion of tho 
circuit are quite different from those ordi- 
jiurilv used. As one of the requirements of 
the receiver was that It he small, normal coils 
appeared quite out of proportion to the Job 
they had to perform. Those included in the 
design are less then an Inch in diameter ami 
less than ail inch in length, this being the size 
of their shield cans, as indicated in one of 
the accompanying photographs. The colls 
themselves are of the universal-wound type, 
inverted in their respective shields and held in 
place by a nip In the bottom of the ran and 
a small ring which springs into a head spun 
in the can. 

Referring to circuit diagram, it will be found 
that one side of the volume control is connected 
to the antenna lead. This does not produce 
the usual volume control action. If an attempt 
were made to control from this point it would 
Ik* found that the Volume would decrease to a 
certain point and suddenly begin to increase 
again as the volume control knob is continu¬ 
ously rotated. This occurs because of the ef¬ 
fect of the out-uf-phase coupler which would 
assist in obtaining a null point which accounts 
for the sudden decrease in volume. After this 
point had been reached, practically all of the 
coupling to the grid of the tube would he 
through this out-of-phase coil itself, ami con* 
sequent 1y the volume would agnin increase. 

This rather unusual effect Is overcome by 
grounding the arm of the potentiometer, which 
in effect, grounds the ..ti-grid bleeder cir¬ 

cuit. and running the bias of this tube and 
the antenna volume control in such a manner 
that tin* null point in tin* volume control ac¬ 
tion occurs at exactly tin* sain** time that the 
lirst l.F. tills* censes to function because of the 
small signal. Incidentally, it may be stated 
that the volume control also serves to close 
the grill circuit of tin* oscillating detector. 

1 tv making tin* tirst tube oscillate strongly 
enough to give a low gain, and having the 
l.l\ stage regenerate so that tin* major por¬ 


tion of the gain of tin 1 
tube, it Is possible to 


receiver is in this I.h\ 
maintain a very satis¬ 


factory adjacent channel selectivity. This com¬ 
bination gives a hand width of approximately 
Ail kilocycles at lo.ono times resonance input, 
and the overall sensitivity between 4oo and KdO 
microvolts for r»« milliwatts output. 

At :to percent modulation the maximum out¬ 
put obtainable is about 7."*n milliwatts, increas¬ 
ing regularly to over two watts at 100 percent 
modulation. 1'rimary overhaul occurs at ap¬ 
proximately a thousand microvolts input. 

Compared to any other commercially prac¬ 
ticable arrangement containing only four tidies, 
this arrangement will show better sensitivity, 
better stability, better selectivity, better image 
ratio and better lidelity than its competitors. 
It might also hi* added Hint its price would bo 
loss than that of a tuned il.l’. receiver of only 
one-lialf the efficiency of this circuit. 

(Continual on pone .v:i 
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SKINDERVIKEN 

Transmitter- Microphone- 
Amplifier Units 




A FEW USES FOR THESE UNITS 



HUNDREDS OF USES FOR THE 
EXPERIMENTER: 

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 

DETECTOPHONE TELEPHONE AMPLIFIER 

STETHOSCOPE LOUD SPEAKER AMPLIFIER 

MICROPHONE CRYSTAL SET AMPLIFIER 

HOME RECORDING OUTFITS 


WE PAY $5.00 IN CASH 

for every new use developed for this unit 
_ and accepted and pub lished by us._ _ 

95c EACH Two for $1.75 

12-PAGE INSTRUCTION BOOKLET 

containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 


EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

SEND NO MONEY 

When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 




PRESS GUILD. Inc.. ISC-7-32 

16 Murray St.. New York. N. Y. 

Please mall me at once nuny o! the following Item* 
as I ha\e Indicated. 

... .Rklnderrlken Transmitter I r nll« it 95c. for 1; $1.75 
for 2; $2.59 for 3: $3.20 for 4. 

When delivered ! will pay the postman I he mat of tha 
Items specified plus postage. 

Name .. 

Address . 

City. State . 


AN "A" UNIT 

{Continual Jwut /np/e 23) 
junction to ilir negative element— the positive 
element. 

Tin* tliormoi-ntiph' junctions, facing the cen¬ 
ter of tin 1 ring-like struct lire, arc heated hy 
a gas or gasoline Imrner which is shown, to¬ 
gether with a gasoline tank to which the 
burner is connected, in Fig. i\ Tile opposite 
or outside junctions are cooled hv radiation of 
I lie spider rinse wilh which these jinietioiis are 
in thermal contact. The spider ring. lM-iiigr 
composed of aluminum iwhich is a good con¬ 
ductor of lieali readily dissipates the heat 
which is carried off hy conduction through tin* 
elements of the thermocouples—from the hot 
to the cold junctions. It was found, hy the 
use of the spider ring, that a higher difference 
of tempera title Is effected between the hot and 
the cold junctions nf tile lliennoeoiiples with 
the consequent result that I he Thcrmotron is 
capable of producing also a higher voltage than 
it would produce without the radiators. 

The thermocouple section, both on the bot¬ 
tom and on the top. Is enclosed by metal cov¬ 
ers. A heat Insulator ring conforming in shape 
to the thermocouple section and consisting of 
a composition of magnesium oxide and asbestos 
is placed between the therinmonplcs and the 
metal covers. Thus, the whole of iliat portion 
of the heat absorbed at the hot junctions which 
is not converted into useful electrical energy 
is carried off hy conduction to the cold junc¬ 
tions and thence to the spider ring where it 
is dissipated hy the radiation. 

As seen in Fig. A. the generator section is 
held in the proper position with relation to 
the burner hy means of vertical supports fas¬ 
tened to the tank. In the center of the com¬ 
pleted generator section Is n perforated cap 
that can easily l>e removed to light the burner 
for the operation of the device. The starting 
of the burner is similar to that of a gasoline 
lamp. Two binding posts, positive <-H and 
negative (—). are connected to the terminals 
of the generator. The load resistance consist¬ 
ing of the lilantetit circuit of the radio set is 
connected to these binding posts. 

The completed Thcrmotron weighs approxi¬ 
mately lo pounds. Its current producing sec¬ 
tion inclusive of the spider ring, measures 
S'/j inches in diameter from tip to tip and Is 
slightly in excess of 1 inches in thickness. 
The tank on Its base has a diameter of K 
inches and is I indies in height. Tile overall 
diameter of the burner is 2-5/1 (S inches. 

Electrical Characteristics 

The device described above produces an elec¬ 
tromotive force of t volts and. because Its in¬ 
ternal ohmic resistance at operating tempera¬ 
ture is about 2 olinis. It sustains a How of 
current of ’2 amperes with a load resistance in 
the circiiii approaching zero: therefore, maxi¬ 
mum power output and efficiency of the Tiier- 
motrnn is obtained when its load resistance H 
equal to its internal resistance. Vmler tliD 
condition a lweful current Mow of l ampere N 
available which \< more than needed for any 
of the 2-volt sets now in u-e or on the market. 
Very few of these require more than .do-ampere 
and some of them draw even less. 

With u load I'f-isiancc in the circuit equal 
to 2 ohms. ihe TliermoiroTi has been generating 
( uncut < \ery day during an entire year except 
( ii Sundays and holidays over a period of s 
hours. During ibis time i about great hours) 
it t oiismiicd a linle over g" gallons of lamp 
and stove gasoline used in most farm homes. 
Thus an c'liimito of iis operating expense may 
he bused on the fact that it produces current 
at n ('onstiiill rate (hiring a period of time 
in excess of 21 hundred hours 011 one gallon 
of gasoline. 

To determine tile extent <if tllieiuatiotl ill 
voliagc and current How din* to one cause or 
another, tin* volt and ampere reading' were 
tiikeii every 10 minutes during an eighl hour 
period for the preparation of the ciirw shown 
in Fig. 2. At no time did a rise in the Volt¬ 
age show more than ,n| or a drop of more 
than volts. Tile current Mow during the 
eight hour period was jusi as con-dant. 

Al this point I lie electromotive force of the 
device, after it had produced current for 2o«m 
hours, decreased from I volis at 1 lie beginning 
to -5.5 * I volts at the end of tile lest period, 
and increased iis internal resistance from - 
ohms to 2.1o ohms, so that current iluw was 



OSCILLATOR 


Licensed by A. T. & T. Co, 

?t to dea 
$30 list 


*18 Net to dealer 


$21 Net to dealer 
^ with output meter 

If not at your Jobbers we will ship 
direct when remittance accompanies 
order, 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with 22 J /z-v. and 3-v. 
batteries and one ’30 tube. Direct 
reading broadcast hand (550-1500 
kc.) and intermediate hand (120- 
185 kc.). Sharp 2d and 3d har¬ 
monics for 260 and 475 kc. Oper¬ 
ating instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case, 
6\ 1 1 y*x'V* in. Weighs hut 8 
pounds. Built to high standards. 
Every serviceman should have the 
No. 550 oscillator to align r.f. gang 
condensers, locate defective r.f. 
transformers, adjust i.f. transform¬ 
ers, check oscillator stage and de¬ 
termine sensitivity of a receiver. A 
necessary instrument. (jet yours 
today. Write for catalog of serv¬ 
icing instruments. 


Rradritc Meter Work* 

17 College Ave. 

Bluffton, Ohio 

I’Unim* vend all information about 
It* adritc < Dcillator and other service 
instrument 5 . 


Name 
Addn - 
City... 


Readrite Meter Works 

Established 1904 

17 College Ave., H luff ton, Ohio 
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DYNAMIC 

PENTODE 


Ibilldthis powerful radio your¬ 
self. Simple A-lt-C direr- 
tiims. beautiful Walnut Cab- 
met. 4 11 (" \ liien^il lube*. 
Dynamic speaker—Kvery thing 
furnished—nothing more to buy. 


Radio 




1800 


Range 200 to 1000 miles 
without sn-rl il tin era 

hind t75 to V.u meter*, 
Light mm kit \ < 1 to volt oper¬ 

ation. Size 12 \ 7 xO" ; weighs 
lu lbs Send f> deposit bal¬ 
ance $s.‘J5 t n l> FornMied 
(oinpli-U-h i* i-mldcd fur Jii‘>5 
tlnh r 1~..i|i\ 

RADIO. Inc.. Dept. RC 

Chicago, til. 


TAU-REX CONVERTS 


ANY D.C. MILLIAMETTER INTO 
SENSITIVE A.C. METER 

TAU-REX is a new copper-oxide Rectifier 
Especially Designed for Meters. 

Size fa" x 3 / 8 m 

FULLY GUARANTEED 

Will be shipped postpaid promptly upon receipt 
of $3.00 (check or money-order), or order 
C.O.D. and pay postman. 

Complete with Diagrams and Instructions. 

LEO TAUSSIG 


3245 37th St. 


Astoria, L. l„ N. Y. 


AUTO-DIAL RADIO 

Quality, tone, selectivity, and power 



COMPLETE $40.00—includes set. remote con¬ 
trol, suppressor kit, tubes and dynamic speaker. 
Set only $1S.00. Dealers and agents wanted. 
Write today. 

J-M-P MANUFACTURING CO., INC. 

3356 Fond du Lac Ave. Milwaukee, Wis. 


Knowledge Pays Big 

We ternch voit how to Imild and operate Radio 
- irea>ure Finders and huu lu lot ale Mm*I< l ixler- 
jrrotind I wTnotiiig, Scientific. Accurate. Full 
for 2c stamp—Write I’OlJX’k 

Exchange. P 0 Box 607- W El Monte. Calif. 


TUBE CHECKER 



a. 4 shown wllli •’short” and ’'oscil¬ 
lating” test can be built indnc 
our 1. H£. 2. 2*4. H, 5. It, 7»4 
volt i ran •‘former. Full insi ructions 
Included. Tests nil modern tubes. 
Price $‘2.05 Postpaid. 

L 8t L ELECTRIC CO. 

336 Madison Ave., Memphis, Tenn. 




107 Canal Station 
Chicago, 111. 

I Our new 1932 Radio Service- 
1 man’s Wholesale Price Guide 
will be sent to you upon 
request. Write, using your letter- 


reduced from - amperes to ;il.. l.sil amperes. 

ns indiented by tin* iustruincnl connected I" 
the binding posts of tin* Thoriiiotrun by low- 
resistance ropjM*r ribbon. Tlic difference of 
temporal hit between tlu* i lieniiocoiipte junc¬ 
tions was tin* same at tin* cud of the test 
period ns it was at the lieginniiu'. 

Theoretical Considerations 

Mnny attempts have been made in the past 
to turn the phenomena of thernio-eleefI'ieity 
into useful aeeoiinl ; to prodiiee enough Volt¬ 
age and eurrent by means of a number of 
thermocouples eoiiueeled in series and com- 
billed into a thernm-eleei rie generator. These 
Attempts, however, have not succeeded beninse 
the thernioeleet rie properties of the metals 
then employed were almost entirely unsuitable 
for themio-elenieuts. 

Irrespeeiiv© of any theory of elect riciiy. the 
elinraeter of a metal alone determines its use¬ 
fulness as a thermo-element. li must either 
be highly ptisitive or negative. in a iliernm- 
eleetrie sense, against another metal. The two 
elements forming the eotiple. besides producing 
a relatively high lliernio-eleetrntnotive foree per 
decree difference of temperature, must have a 
thermal eoiiduetanee which should not rise 
much above their electrh- conductance. In 
other words, the ratio of electrical to thermal 
eoiiduetanee iu each of the two elements should 
not drop much below unity. 

Since tlu* ratio of the two conductivities, elec¬ 
trical and thermal, of the positive as well as 
of the negative element is not equal to unity, 
the electrical conductance in both elements that 
eonsist of metal alloys being smaller than their 
thermal conductance, the dilTercnce in their 
si/.e with respect to their cross sectional area 
cannot simply he made equal to the ratio of 
their electrical conductance. The cross sec¬ 
tional area of the two elements must bear a 
onaulitative relation to one another bast'd on 
both cleetrieal nud thermal conductance. 
Therefore, other conditions being equal, the 
maximum efficiency of a thermocouple is ob¬ 
tained when the ratio of the cross sectional 
area of the two kinds of metal forming the 
thermocouple equals 

(si )% 

(s’l’> . 

where s and 1 denote the two conductivities 
of one element and s’ and 1* of the other ele¬ 
ment. 

It has been experimentally substantiated 
that when the size of the elements with rela¬ 
tion to their cross-sectional areas are deter¬ 
mined and formed in accordance wiih ibis ra¬ 
tio, the electrical conductance of the thermo¬ 
couple and the flow of current in the same 
approaches a maximum, while the beat car¬ 
ried off by conduction from the hot to the cold 
junctions is at a minimum. 

Thermocouple elements can only he useful 
when they effectively resist oxidation at the 
temperature to which they are subjected, so 
that their useful lif* will extend over a long 
period of time. In every other respect, the 
metals used for the elements of the thermo¬ 
couples in a thermoelectric generator must hi* 
adapted to produce a larger quantity of elec¬ 
trical energy for a given quantity of heat 
absorbed at the hot junctions of the thermo¬ 
couples than is usually the case with this 
method of generating electric current. 

All sources of electric current invariably 
convert some other form of energy into tile 
eleet rie form. No form of energy can be pro¬ 
duced without expending for it at least an 
equal quantity of another form of energy. The 
law of the conservation of energy sustains tills 
conclusion. 

Willi the Thermotron we convert heat into 
electricity. No machine or device, however, 
can lie constructed tiy means of which 1<><* 
percent of the heat energy consumed can he 
converted into some other form of energy. 
Then* is always a largo poriioti of the total 
heat consumed dissipated which cannot be con¬ 
verted into some oilier form of energy because 
the conversion of heat energy into uierhauieal. 
electrical, or any other form of eiu ru\ is sub¬ 
ject in a law of nature, called the second law 
of thermodynamics. Besides this loss of lu-at. 
there are other losses. In the Thermotron. 
for instance, the heat whleli is carried off by 
conduct ion through the elements forming the 
thermocouples, from the hot to the cold Junc¬ 
tions. is not available fur conversion into 
current. 


s 500-5° 

SHORT WAVE 
Builders Contest 


$100.00 Monthly in Prizes for 
Best Models 


Get in oti this big contest now running 
monthly in SHORT W AVE CRAFT. Prizes 
paid monthly tor SIMPLEST short wave 
set. short wave adapter or short wave 
converter. 

This contest centers itself around sim¬ 
plicity, compactness, ingenuity, compactness, 
novelty of circuit used, audibility and work¬ 
manship. 

Do not miss a single issue. 

Now 25c A Copy 
GREATEST MAGAZINE 



At All A^Color Cover 

i.wrqc 9"xl2" in Size 

Newsstands Over 200 Illustrations 


R APIDLY increasing each day are the number 
of experiments in the Short Wave field—de¬ 
velopments which are bringing to this branch of 
radio thousands of new “thrill seekers.” Experi¬ 
menters, as in the early days of Radio, again have 
the opportunity to bring about stirring new inven¬ 
tions. < Read in SHORT WAVE CRAFT, the 
fix peri me liter's \tapasinc. how you can build your 
own Short Wave Sets, l>otli transmitters and re¬ 
ceivers. SHORT WAVE CRAFT is exclusively 
a short wave magazine—the kind you have wished 
fur so long. 

Interesting Articles in the Current Issue 

Short Wave Broadcast From Speeding Train. 

A Stenotic for Short Waves. 

The Denton Short Wave “Plnglcss” Superheterodyne. 
Build This Short Wave Receiver in your BRIEF CASE. 
Experimenting with Ultra Short Waves. 

The Amateur’s Favorite Code Transmitter. 

Frequency Control “Without Crystals.” 

Denton “St a ml-by’* Electrified. 

SPECIAL OFFER COUPON 


SHORT WAVE CRAFT 
9S Park Placa. New York. N. Y. 
GET ACQUAINTED OFFER 


A< jipr your SiH'dxl Offer. ! enelose (Canada and 

foreign $1,201 fur which enter m> *uh*(:rlpiiun ti> 
SHORT WAVE CRAFT fur N months. (I underhand that 
>mir regular rate for a year’* *iiI*m riptlmi $'2. Mli. 

r—I Mall me a simple ropy of SHORT WAVE CRAFT for 
I_| which 1 enelusc 15c (C. S. Stamps or eoln aecepiedi 


Name 


Address .. 

City. State. 
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Tho efflneiM-y of the v.-ry hi st thormoemipl.* 
In tliorcforo low. Even with Du- T1ii>nn«»tr«m. 
wnotv tliennoM-hriiir .h-m.-nts atv fiitphiyod. 
consisting of nnqnis having thermo-electric 
properties of tin* most pronmmeetl ilegive. the 
usotul electrical energy prodm-rd in hont units 
roinpariMl with the heat eotisunieil is small. 
However, it is large enough from an economic 
point of view to make tin* application of the 
thermo-electric generator possible for all Mich 
purposes where small quantities of eleetrienl 
energy at a low voltage are required ami si in* 
1 dicity ami eouvejjioiiee of operation are de* 
aiding factors. Tiiere are two distinct causes 
physically Inherent in all tIiermoe«mp1es of* 
,Wf ing ail efficiency smaller than that of an 
eiprine converting heat into mechanical power, 
one of these causes arises from the recon¬ 
version of current into heat in the internal re¬ 
sist nnce of the thermocouples, ami the other 
from the heat carried off by conduction from 
their hot to their cold junctions. 


A "3-TUBE" SUPER 

(Confinned from jmyc 50) 

It might well be added for the benefit of 
experimenters that previous to this work, sev¬ 
eral adaptations of super-regenerative and grid- 
leak detectors were tried, as well as combina¬ 
tions of small power detectors with amplifier 
output system, hut under no circumstances were 
tile simplicity and stability of operation of 
this system even challenged. 

i I ndoubteilly. the trend in modern receiver 
design will be toward a decreasing number of 
audio stages of amplification, since this results 
in a decreasing number of parts that may cause 
distortion. If this is true, then this receiver 
has approached the ideal.— Editor.) 



Fig. 6 

Out-of-phase voltage required at different 
frequencies. 


NEW TUBES 

(Continued from paijc 1C) 

of curves It can In seen that maximum power 
output is secured when the second harmonic 
distortion is a minimum. 

I‘or those who reipii iv receivers, 

this tube should In of invaluable assistance 111 
solving some of Hie problems which arise in 
connection with the design and construction 
in such receivers, 

New Large Mercury Vapor Rectifier 

For those engaged in tin* construction and 
installation of public address equipment, the 
problem of securing a rectifier mix* capable of 
delivering the required power output has been 
met by the simple expedient of using at least 
two type 'SI tubes, especially when over 
volts IM‘. is required. 

To those engaged in this field of endeavor, 
the tube that is now being announced will 
prove a “godsend* 1 for we now have available 
for use a full-wave netitier capable of supplying 
T.'ol volts nt lir.n nui. The connect intis and 
uses of this tube are similar to auv full wave 
rectifier and consequently will not be repeated 
here; bin it will merely suffice io outline its 
characteristics which in turn may easily he 
applied to current power units. 

Filament voltage, 5 volts; filament current, 
.‘I amperes; IM*. output current. 250 inn., maxi¬ 
mum; plate voltage (K.M.S.). 750 volts, maxi¬ 
mum. It may he well to state that this new 
mercury vapor rectifier should lie used in con¬ 
junction with a choke- and condenser-input 
filter system. The condenser capacity should 
not exceed -I uif. 


| 
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NEW. 

The Woodruff SUPER-THRU radio 
aerial-ground entrance fitting and 
arrester. The first complete lead-in and 
arrester to be Approved by the UN¬ 
DERWRITERS’ LABORATORIES. 



Made of expertly molded Bakelite 
Kits any thickness wall 

Installed through a single 13/16" opening 
(The size of a Nickel Coin) 

No wall box or square openings 
-Vo screws on the inside plate 
Low in cost, easy to install 

Resistor Lightning Arrester individually tested and 
guaranteed to meet the requirements. 


The Super-Thru makes a most attractive and convenient installation, It is a 
real sales help, when offered with the new set, and a profit maker when shown to 
present owners who have loose window wires, etc. 


List 

MERIDIAN 


Price, $1.85 

WOODRUFF & 


Send #5.00 for special offer of 
5 Super-Thru units, postpaid. 

COMPANY 


MISSISSIPPI 

_ 



SFAOEQUT 


G ET rid of that noisy Radio An¬ 
nouncer—he ahle to instantly shut 
him out or reduce his voice to a 
whisper and resume regular volume 
when he finishes talking. 

Be able instantly to 
hush the radio without 
leaving your chair. 

If the phone rings—if 
you wish to make a re¬ 
mark and be heard—to call someone 
in the next room—or again, you wish 
to reduce the voice or instrument that 
is not pleasing to you— 
fade-out or diminish the 
volume with a Na-ald 
Fade-Out. 

Perhaps von like to 
read with radio music 
playing, but are disturbed and both¬ 
ered when the announcer or a speaker 
comes on— if so—press with foot or 
finger the Na-ald Fade- 

Out.— Do this without 
taking your eyes from 
your reading, reducing 

the volume to whatever 
level you wish. 

Simple to attach, delightful to use 
and sold ott a money back basis. Can¬ 
not injure the set. 

Mail a dollar hill tonight. Try 

it. If not more than 
pleased, return within 
five days and your money 
will be promptly re¬ 
funded. 

\\ righted tapestry strap for use on arm 
chairs or table clamp that clips to Fade- 
Out, 25c each. 

Price of Fade-Out to dealers, servicemen or 
agents , five for S3. 00 . Order today . 

ALDEN PRODUCTS CO. 

Dept, R BROCKTON, MASS. 






I Universal Bullet Type 

MICROPHONES 



CARBON GRANULE TYPE 
WITH HISS ELIMINATING 
FILTER 

A new I'nJver-al product designed 
)o gbe the public uddre-H man 
the ultimate In um<eiir&n<e un.l 
proved rxiVKHSAL inTformam-t* 
at wry reasonable cosi. Klegant 
design Hugged ronst ruction. 
Special adjustment screw for ad¬ 
justing microphone lo van big 
acoustic conditions. Hiss level far 
h-low background noists enrount- 
►red finished In hlghlj polished 
Aluminum chrome Plate. Avail¬ 
able In Models JWh KK and I.L 
UNIVERSAL MICROPHONE 
CO,. LTO.. 424 Warren Lane, 
Inglewood. Calif,, USA. 


To Tune The 

MEGADYNE 


Rece 


iver 

A condenser ii just a con¬ 
denser to some set build¬ 
ers, but when results must 
be certain, it is safest to 
choose the Hammarlund specified 
by the circuit designer. Write 
Hammarlund Mfg. Co., 424 W, 
33rd St., New York, for folder. 

3o\- SatUx RnHi/v 

[ammarlund 


PRODUCTS 


NEW Radio Handbook 

CONTAINING: — Sent postpaid 

Volume Control Guide. 

Technical Information. 

Transformer and Condenser Guide. 
Radio Replacement Parts Catalog. 

Hard to Get Parts — Wc have them. 
Send us your repair work for estimate. 

Grant Radio Laboratories 

6521-R South Halsted St.. Chicago, III. 
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SbortWave 

^ RECEIVERS 


PUBLISHED BY 

IffiOKfl 

WE 

ICRAFT 


• a PARK PLACE 
NEW YORK 




/ received your book, "How to Build and Operated 
Short Wave ReceiversI am very pleased iri/Al 
it, as / believe it is the best book that has been I 
printed on short wave work. It is invaluable fol 
builders of Short Wave receivers. Worth manyj 
times the price, my candid opinion . 

E H BLADES, 
Radcliff, Alberta, Canada. 


SHORT WAVE CRAFT HC-7 

96-98 Park Place. New York City. 

1 enclose herewith fifty <3iic> ernts for which | 
please semi me a four nr your new hook HOW i 
TO Itt'ILD AND OPKIIATK SHOUT W.Wh I 
UKCK1VKUS. (Send money order, check, cash, I 
or new I S. Stamp-*. Ib-sLltr Utter if U [ 
contains currency or stamps.! 

Name .*. I 

Address . | 

City and Slate... 1 


T HE greatest book of its kind ever published, 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 
up-to-date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 

WE SAY—AND REPEAT IT—THAT NOTH¬ 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on first-class paper. No ex¬ 
pense has been spared to make this the outstand¬ 
ing volume of its kind. The book measures 7 l /a x 
10 inches. 

This book is sold only at such a ridiculously low 
price because it is our aim to put this valuable 
work into the hands of 30,000 short wave enthusi¬ 
asts during the first few months of 19 42. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 


We know that if you are at all interested in short 
waves you will not wish to do without this book. It 
is a most important and timely new radio publication. 

76 Pages — 250 Illustrations — Stiff Paper Covers 


NOT SOLD ON NEWSSTANDS 

Mail Coupon At Left! 


ci.issuii;n ahvektisehexts 

sssscsi. M5t sfti.K.'rrL::, ur ar&nxu 

classified advertisements unless placed by a recognized advertising agency. No less than 
ten words are accepted. Advertising for the August 1932 tssue should be received not later 
than June 9th. 


INVENTORS 


PATENT YOUR INVENTION: Send for FREE 
hook, “How to Obtain a Patent,” ami “*Record 
of Invention" blank. Consult us about bow t‘> 
protect your ideas. Victor J. Evans & Co., 620G 
Victor illdg., Washington. 13. C. 

MISCELLANEOUS 


"IF von want to make new friends by mail, or go 
into business. We furnish mailing lids of all de¬ 
scriptions, Write for free lists. Rox lUO-AH, I - re- 
nioiit. Ohio.” 


RADIO 


RADIO INSTRUCTION 


LEARN Radio, television and talking pictures 
in Canada. Day. evening and home study classes. 
Free scholarship and trip to Toronto, all ex¬ 
penses paid. Booklet on request. Radio College 
of Canada, 310 Yonge St., Toronto. 


RADIO 


SHORT Wait plug in coils; set of four wound 
on bakelite forms: 15-210 meters, 50c. Noel. 419 
Mulberry, Scranton, Pcnna. 


GUARANTEED "Pocket Radio,” $2.00. Catalogue, 
10c. Neil Tasker. Shaiimkin, Pennsylvania. 

TRANSFORMERS (Radio Power) rewound, spe¬ 
cial types made to order. Supreme Radio Labora¬ 
tory, 16 Fulton Avenue. Rochester, N. Y. 

SERVICE MEN. ATTENTION — Speakers re¬ 
wound. magnetized, repaired. $2.00 to $2.75. Com¬ 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Alhia. 
Iowa, 

GUARANTEED MICROPHONE REPAIRS—Any 
make or model—24 hour service. Stretched dia¬ 
phragm double button repairs, $7.50. Others 
$3.1*1. Single button repairs, $1.5". Write for 
I'tfj Catalog with diagrams. Universal Micro¬ 
phone Co., Ltd., Inglewood. Calif. 

MAKE Simple Crystal Radio. "MELOMITK” 
Crystal with instructions. 25c. New "Melody 
King" crystal radio. $1.00. Complete with phone, 
aerial, $2.75. Postpaid. Melomite Co., 7769 Fair- 
mount, Kansas City. Mo. 



*C WILL BE PAID TO 

}D,UVJU anyone who 

PROVES THAT THIS IS 

hot the actual plioto or myself 
showing my siiikmI) physique 
And how the Hoy* Sysiein ha- 
increased my own height n> 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonial*. Clients up 
to 45 years old gain from 1 to 
0 Indie' In a few weeks! 



First In 1907 
First To-day 


No Appliances—No Drugs—No Diet ng. ROSS 
! SYSTEM NEVER FAILS. Fee Ten Dollars Com¬ 
plete. roininclog Tc-ilmmiv and Particulars 6 
coin m amp "Allow time for return mails across 

the Atlantir " G. MALCOLM ROSS. Height Specialist, 
Scarborough. England, (P. 0. Box IS), 


BACK ISSUES 

of Radio-Cr\ft can be had at the 
price of 25c each. Address 

RADIO-CRAFT 

98 Park Place New York, N. Y. 


CRySTAL SPEAKER 

t ('tuition* Ji'ttut fttifft' lol 
cycles timl when built into n reproducer the 
only limiting factor is tin* method hv which 
tin* crystal is made to reproduce through an 
ussoeinted toii**-anil. emu*, etc., and Mie fre¬ 
quencies which mV brought to it as a result 
of broadcast station equipment and radio 
receiving sets. 

The reproducer is considered to have a “nega¬ 
tive impede life” i condenser effect 1 of about 
000 ohms a! l.uiMi cycles, ntid characteristics 
similar to those of a .o**»-inf. condenser. 

It operates extremely satisfactorily when 
connected directly across an output choke in 
the plate circuit of a type ‘47 pentode tube. 
It also has mi astonishing volume when con¬ 
nected across the nut pm inductance in the 
plate circuit of a pair of type "hi tubes con¬ 
nected in push pull, and is especially good for 
battery-operated sets when opcniled by a pair 
of these tubes in '‘push-push" or class I* am¬ 
plifier entitled ion. The diagrams shown lx** 
low Indicate the possible hookups with pen¬ 
tode and '45 tubes either singly or in push- 
pull. 



RESISTOR-REPLACEMENT 

HANDBOOK 

Loose-leaf, the Resistor Replacement Hand¬ 
book jusi put out by fleet rad. Incorporated, 
makes conveniently available to the radio Serv¬ 
let* Man a wealth of information on the elec¬ 
trical values of radio revolver replacement 
parts. 

This ’“-page book, to which from time to 
time will lie added numerous other pages, 
measures .7 x in-*. : ii is almost 'j-iti. llilck. 

The black emvr material is leather-grained ; 
the lettering, gold. 

litcorporal ing a unique and copyright idea, 
the pages of the Handbook are so planned 
that tiny resist or in any part of the more than 
I .film receiver circuits represcnied may be lo¬ 
cated without reference to the service diagram, 
only certain “key" circuits being used to de¬ 
termine the replacement value of any resistor 
unit hi the set. 

Slill another and mlimhlc idea in corpora led 
in this First edition is found in the department. 
•■Voltage Dividers." in which operating voltages 
for the various circuits arc conveniently 
tabulated. 

This perpetual Guide curries an annual 
charge of otic dallar which includes not only 
the volume illustrated, but also replacement 
leaves over a period of one year. 


SERVICE FORUM 

(('oHtiitued from pn;tr ". 41 
few days 1 received a nice tbalniieyi letter 
from him. saying that due in the fact that they 
happened to have an extra copy of Service 
Manual oil hand they were instructing their 
salesman to deliver ii to rue. Him*! and again 
bm ! it never was delivered to me. Therefore 
I am forced lo believe fas 1 did at the start J 
that baloney can bo had far away from hatcher 
or delicatessen shops. 

Geo. G. MirctiKix. ,Tn. 

j llavkcttstmcn, N. J . 
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SERVICING AVIATION SETS 

i t'oiithiuvii from /unjc 25) 


Ka<h Eclipse venerator is furnished with a 
control box containing three distinct dements: 
the reverse current cutout, the load limit con¬ 
troller and the voltage regulator element. (See 
Fig. K and Fig. t’.) Sometimes dirt in the 
interior of tills control box may cause trouble, 
especially if it gets between the contacts on a 
unit. This dirt can usually be removed by in¬ 
serting a piece of dean paper between con¬ 
tacts, pressing them together and then pulling 
out the paper. If the contacts are pitted, 
their faces should be smoothed with a line 
lile made for the purpose, or sandpaper. 

Wind-Driven Generators 

The electrical characteristics of the Des- 
lauriers wind-driven generators, Fig. J), are 
precisely the same as the Ed ip so engine-driven 
generator. The method of maintaining con¬ 
stant speed, which directly influences the volt¬ 
age generated, however, becomes an important 
item. 

Figure 4 shows the general mechanical 
arrangement of the l»eslauriers propeller and 
its governing mechanism as mounted in the 
head of the generator; one type of heshmriers 
generator is designed to be separately excited 
from an outside lu\ source of from 10 to 1-4 
volts. 


Dynamotors 

It is considered very desirable to lie aide 
to generale a suitable source of D.C, without 
having any power available due to the move¬ 
ment of the 'plane in (light, or any due to 

tin* running of the airplane engine either. 

For this reason dynamotors are used and 
should be understood by the Service Man. 

•\ dynaniotor consists essentially of a rotat¬ 
ing armature having double windings and pole 
pieces. These armature coils are wound in 
the same manner as in the case of a double- 
voltage generator. There are two commuta¬ 
tors on the shaft, one at each end of the 

armature, one commutator is connected to 
what are called the motor armature coils, or 
the primary end; the other commutator is 

connected to the generator coils, or the second¬ 
ary end. Such a dynamotor is shown in Fig. 
K: another view is Fig. F; the circuit arrange¬ 
ment is very usual. 

Any typo of rotating electrical machinery 
using brushes produces radio frequency noise 
when operating, liecnuse of sparking lietweeii 
the brushes and the commutator. In order 
to suppress this interference «t ihe source, 
this dynamotor is equipped with a tiller which 
consists of two I. mf. condensers, one of which 
H eonnceied across each set of brushes. 


USING AN ANALYZER 

(Con(inucd from patfe 29) 


resistor, it will probably change resistance value 
or hum out. as it Is normally a grid-leak type 
of unit with negligible current-carrying ca¬ 
pacity. Accordingly it is often necessary not 
only to replace F blit also, in a good many 
cases, unit Zl. 

Plate Voltage and Current 

Fig. IE shows the analyzer meter connections 
for plate voltage and plate current measure¬ 
ments. Always make plate vottour measure¬ 
ments first, to prevent shorted tube elements, 
and the resulting high plate current, causing 
an overload of the uiilHunimcter. 

If a low plate voltage (not in a resistnnee- 
couptcd stage! is to be measured, remove the 
tube from tin* tester. If the plate voltage now 
rises, the tube has shorted elements ami a 
new tube should be used. Note that the niil- 
Ihitnmeter MA (and its shunt resistancest is 
in series with the circuit and the eim-ont that 
Hows through the circuit must also flow through 
it : therefore, do not switch to the niiUinm- 
mefer until plate voltage has been measured. 

Whenever yon have occasion to measure rur- 
rrnt, always use the highest range of the niil- 
liamnicter as an milled protceiinu to the instru¬ 
ment. Then, if rilativoly normal current is 
indicated, use its next lowest range. 


Screen-Grid Voltage 

The same routine circuit tests described in 
eonneetion with tlie plate circuit are followed 
lo determine screen-grid voltage. Fig. IF shows 
how in tlie Jewell 444 a voltmeter and niilli- 
ammeter are connected to a screen-grid circuit. 
Screen-grid current usually is low. although 
what has been said about the voltage and 
current measurements of the plate circuit ap¬ 
plies also to the scn-cti-grid circuit. A 
grounded or shorted screen-grid circuit always 
results in a high current; normally, the 
screen-grid current does not exceed 1/3 of the 
plate current. 

Control-Grid and Pentode Circuits 

Figure L* represents tlie connections in a 
push-pull stage using pentode lubes. We have 
placed meters in all of the circuits just us the 
Jewell -4 44 Would eouncet them. Note that 
one element of the tubes, tin* suppressor grid, 
is connected irithin thv \nhvs to the center 
of esii'h III:) men t : consequently, we can make 
no measurements on this element. 

hm will remember that >ve poiut<Ml out just 
how tile screen-grid voltage affected tile meas¬ 
urements in other circuit*. Likewise, if there 
is no cathode voltage there will in all proba¬ 
bility be no control-grid or plate voltage. 


We maintain for all radio Service Men a free REGISTRY SERVICE; since we receive each month 
letters and sometimes telegrams in which manufacturers and set owners request the services of expert 
service technicians IN THEIR LOCALITY. 

Fill out the coupon below, paste it on a one-cent postal card and mail it to us. 

There is absolutely no charge to the Service Man, manufacturer or set owner for this service, which 
makes every Registered Radio Service Man eligible, 

REGISTRY CARD FOR SERVICE MEN 


O.R.S.M.A.. c o RADIO-CRAFT, 
98 Park Place. New York City. 


Name 

Address .Telephone No. 

City .State 


Type of Service in wh ch you Specialise 


Testing Equipment you use: 


BUILD YOUR OWN 
SERVICE EQUIPMENT 




Type 

6M 


Shallcross 
Wire-Wound 
Resistors, 
calibrated to an ac¬ 
curacy of 1 r/ Ct are 
standard equipment 
in the construction of 
the following circuits 
which are indispens¬ 
able in laboratory 
and service work: 
Radio Set Analyzers; 
Multi-Range Volt- 
meters; Multi-Range 
Ammeters; Wheat¬ 
stone Bridge; Ca¬ 
pacity Bridge; and 
other high-grade 
test 
equip* 
ment. 

Send 4c in stamps for Bulletin 160-P, which 
fully describes a modern, convenient set 
analyzer which you can build yourself. 


rassrUftf.'! mujMnij 

ELECTRICAL SPECIALTIES 

■7 00 PAoivpn avc*«uS r - 1 

- 



Coll iiHjdale, 




CLAROSTAT Replacement Volume Controls are 
“Custom-Made” to exactly suit the receivers for 
wh.eh they are offered. Not a makeshift Job 
lot idea. 

The resistance, taper, shape and shaft are made 
according to the proper specifications. 

There is no delay in installing them. There are 
no comebacks when you use CLAROSTAT products 

See th « nc " CLAROSTAT CONTROL HAND- 
BOOK AND CATALOG for 32 pages of dope for 
service men. Send for your FREE copy. 


CLAROSTAT Mw.Ca 

ZJ5-W K.6t«4T.BkLYN. NX 



Buy THES 


Radio Physics Course 

b\ Mfreil \ b fildranll $3.50 

Radio Servicing Course 

by Uhlrarill & Fnxil $1.50 

Send for FREE circular at onee 
THE RADIO TECHNICAL PUB CO 
80 Fifth Ave. Dept. RC-7 New York City 
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BOOKS 


in the 


I^dio(raft 


Presented on these two pages are the new 
books of the RAL)I()*CKAFT LI HR Ah \ 

1 lie most complete and authentic set of 
volumes treating individually, impoitant 
divisions of radio, teach book has been de¬ 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
brandies of the industry. The inateiial 
contained in these books will increase your 


knowledge: you will find them a real help 
in your work anti they will contribute to 
your money earning capacity. Head these 
hooks during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an expert 
radio man: an authority on the subject— 
each is thoroughly familiar with the field 
which he represents. 


Book No. I 

RADIO SET ANALYZERS 
And How To Use Them 
With Full Instructions and Descriptions 
ol Set Analyzers. Tube Checkers, 
Oscillators. Etc. 

By L. VAN DER MEL 
'I’lils l>.*)k explain.* thoroughly lhe oper- 
at Ion of <01 analyzers. tuh«* rlntker*. 
oscillator* ami other testing equipment. 
Tor t veiv i ullo man this*, hook is ex¬ 
tremely helpful. It covers every phase 
of tesling and Rives yon valuable hurt 
«ul*: eouiplel el> I Must r.itnl with phui. 
graphs ami diagrams tv facilitate the use 
of modern ti-dors. 

Tire following chapters briefly out I hie 
the eonleoti. 1 NTUOt ilTTION ; Tit K AN- 
M.YZKU: Fundamentals. Swilrhrs. AC 
and I) C. Voltmeters, Calibration and 
Design; TKOIRU; SHnoTINC WITH 
•1111 ANALYZKR; Classification of 
Trouble. Analyst of Troubles, Uses of 
Various Analyzers. Care and Mainten¬ 
ance; CONVLt'SlON. 


Book No. 2 

MODERN VACUUM TUBES 
And How They Work 

With Complete Technical Data on All 
Standard and Many Special Tubes 
By ROBERT HERTZBERG 

MOinlUN V A Cl I’M Trims describes 
the fundamental electron theory which is 
tin* binds of id! vanillin tube operation, 
and Rocs progressively from the simplest 
two- He men I tubes right UP to the latest 
penrokles and thyratrons. It is written 
In dear. dmlile language and l» devoid 
of the trial hemal h < whirl! is n oally so 
confusing. Valuable reference charts anti 
ehar;ict erlst l lurves of standard anti 
specinl tubes are to he found. also dia¬ 
grams of sockets ami pin connect Ions. 

Here are some of the dtnpters; Tire 
Kill son K fleet and The Klee troll Theory-; 
K led run Knilttcrs and the Ionization Kf* 
feci; The Three-Klcctrode Tube: Vacuum 
Tube riiaraderf-tie ; Four- and Flve- 
Klement Tube*: Light Sensitive Cells and 
Ollier Special Tubes. 


Book No. 3 

THE SUPERHETERODYNE BOOK 

All About Superheterodynes 
How They Work, How to Build and How 
to Service Them 
By CLYDE FITCH 

There is no more fascinating a subject 
In the large array of radio cl re id is than 
the famous superheterodyne circuit. 

Whether you are a Service Man or experi¬ 

menter. first-hand knowledge about the 
must ruction of superheterodyne receivers 
Is very Important. The book on Super¬ 
heterodynes give-, underlying principles 
of their const met ion. right from Hie very 
Ilm set made. 

The following is a short lit of con- 
tctils: Raslc l-rlneiides of the Superheter¬ 
odyne; The fDcllhvtor; First Detector: 

single Dial Tuning Systen Interme¬ 

diate Amplifier; Second Detector. Audio 
Amplifier amt Power Supply; Commercial 
Superheierodyne Receivers; Serv icing 
Superheterodyne*. 


Book No. 4 

MODERN RADIO HOOKUPS 
The Best Radio Circuits 
A Complete Compendium of the Most lm* 

portant Experimental and Custom- 
built Receivers 
By R. D. WASHBURNE 

It is fascinating In Hie experimenter, 
or even to the iip-P -dale Service Man. 
to take a commercial set and to change 
it into one using a famous hookup that 
j s not found in atty maiiiifaelUi cd <et. 
Many excellent circuits have never been 
i .mmen-tnllzed. I>nt limited mil) tu Itntue- 
et builder*. Thmi.-ands nf those popular 
circuit* have been requested from time 
In time, ami in Ibis book we have i»- 
i hided over i:.n circuit which include the 
famous I' rldyne. i ash-l:ox A.t -D.C 
Set and other 

The circuits cover the following: Broad¬ 
cast Receivers. All-Wave Receivers, Short- 
Wave Receivers. Converters and Adapters, 
Television Receivers. Home Recording) Ap¬ 
paratus, Automobile Receivers. Audio and 
Power Amplifiers. Power Units and Mis¬ 
cellaneous Equipment. 

Book No. 5 

HOW TO BECOME A RADIO 
SERVICE MAN 

How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 

The ambition of many men in radio 
today is to heroine r. first -grade Service 
Man. It is not a* difficult as one might 
believe, but it annot be dotu In n lew 
! it m-tnths. l-’nl In wing very carefully the 
. ilvli-e <if Mr. Martin, whn lias tlealt vvitli 
tlic problems of thousands nf Service 
Men. this Imok deals very carefully v\llh 
Hie es entlal stages In Hie preparation 
for qualifying as a Sendee Man. 

Here arc the chapters: The Small In¬ 
dependent Service Man: Advanced t’utn- 
men-iul Aspects; The Radio Set; Seml- 
'Tecbtileal Considerations: Advanced Service 
Data Kerb chapter 1 again subdivided 
tu bring out in minute detail every point 
of importance. 
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GERNSBACK PUBLICATIONS. INC. 96-98 Park Place, New York, N. Y. 

I | 111V( . ,ir<M I.. I..W the mimlw of l.o..k- in the KA1HO-CUAFT T.lltltAKY. win. h you 


are ... i me. .....I have ,io.i„rto.l in<> for onl.Ti..« live (At ,.r mure I h.ve 

my remil lance in full, at the price of 50c each, when less Ilian live lan.ks are ..rlere.1, 

Tho amount of my remit 1 mice is 


ifu-hnlci 


Circle number* wanted: 
Name 

City . 


3 


1 


(Stamps, chocks or money orders accepted.) 
f, G 7 8 U 10 


Adiln-cs 
St ate 


KC-732 


Book No. 7 

RADIO KINKS AND WRINKLES 

For Service Men and Experimenters 
A Complete Compendium on the Latest 

Radio Short-Cuts sand Money-Savers 
By C. W. PALMER 

It often heroines necessary for experi¬ 
menter* ami Service Men lo call uiion 
their memory for some ilmrt cut or radio 
wrinkle tluii will solve a problem quickly 
In husilic**. short cuts" mean time and 

iey saved. ami to the Service Man 
••lime saved" means money earned. 

This bunk l a eompilatlun of important 
radio kinks and wrinkles an I discusses 
only such Items as are constantly used 
I ui lay. 

Here are some of the more important 
chapters: Introduction: Servicing Short¬ 
cuts’ Testing Tapiiptneiit and Meters: 
Vanmin Tubes and Circuits: Volume* 
rout red Methiuls; Amplifiers and I'liotm- 
grapb KepiMtlu.-crs; Power Supply Kqtiin- 
ment. t oils and Tuning Circuits; Short 
Wave*; Loud Speakers; '1‘uuls and Ac* 
eessorles. 


Book No. 6 

BRINGING ELECTRIC SETS 
UP TO DATE 

With Pentodes. Molti-Mus, Dynamic 
Speakers—Complete Information How to 
Modernize A.C.. D.C. and Battery Operated 
Receivers 

By CLIFFORD E. DENTON 

In IbD nuinirj tin-re are oxer ten mil¬ 
lion electrically operated receiver-; t lint 
could be moderni/.od by placing in them 
new typo tube new speaker equlpim-nt 
and other modem improvements. This 
husiliesi of Improving uhl sets can go to 
the experiment ei a ami Service Men if 
they will ituli kly jump into action. 

I lead Irt this hook by Mr. Denton, how* 
easily you can modemIze any obsolete set, 
and with little additional costs. 

Here are the high lights of this bonk ‘ 
Ttil.es Available for Replacements; Kleo- 
trifving l:niter\ lie. rivers: t se of the 
New 2 - nml d-V«dt Tubes; Operating Sets 
vvilh Single (‘outrot; Conversion nf At.’, 
Sets into D T ami D.C Into A.C ; He- 
pTaeing Output Tubes with Higher Output 
Tubes; Improving Old Supers; Loftin- 
Whltc Amplifiers; Adapters and Tlndr 
1 sc. 


Book No. 8 

RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 
the Course of One Year 
By R. D. WASHBURNE 

There has been collected a wide variety 
of quest inns which have come into our 
editorial tUTIces during the past two years, 
and only ihoe whose answers would 
I it-nr lit Hie majority of men engaged in 
radio have been In.urpurated in tills amaz¬ 
ing question and answer hook. 

The tremendously long list nf loplrs 
belter explains the subjects which are 
treated. Here are the titles 

Itadio Servicing: Receiver Design; 

Homo Heron ling; Television; S.iund 
Kqujpment; Short Waves: Antennas; 
(literaltrig Notes; Tent laluihnient: Tubes; 

1 Itra-shoit-Waves; Police Radio; llenro- 
lueers; Superlieterodyne*; Automotive Sets; 
rower l‘a< k ; Automatic and Remote Con- 
Irol Devices; Aligning I'roredure: Photo- 
electrl.lt>; Adapters; Mea-uring Appar¬ 
atus; I land-Selectors; r. inverters: 1’uhlic 
Address KqUipment; Midget Sets; Oscil¬ 
lators; Phonograph Pickups. 

Book No. 0 

AUTOMOBILE RADIO AND 
SERVICING 

A Complete Treatise on the Subject Cov* 
erinq All Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 

Automobile radios are up and coming, 
and someone ha*, to service them properly. 
It therefore he homes you to read tills 

I i mine 11 -ely Important new hook on the 
art of Automobile Radio ‘The book Is 
concise, and full of illustrations, photo¬ 
graphs. diagrams and hookups. 

Here are only a few of some of the 
really inten ding i htipters: Introduction; 
Automotive Radio Installations; Complete 
Descriptions of Commercial Automotive 
lle,eiv-r>: Servicing Antoniollve Keeeiv- 
,r The Ignition System: Ceiieral Ser¬ 
vice rmn-ldcration . KtTe.ts of Tempera* 
turt* on Power Supply; Conclusion. 
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Tibrary 


This is perhaps the first real 
opportunity that you have ever 
h\id to build a radio library of 
books that are authentic, right- 
up-to-the-minute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 

HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re¬ 
cordings, Microphones. Recorders, Amplifiers, 
Commercial Machines, Servicing, etc. 

By GEORGE J. SAL1BA 

If there i* one subject that is fascinating 
tn e\er\ radio nun it i> tint of Mimic 
Recording. Of course, this volume fc not 
all on “Himio" nxnrlmg, Imt tin- information 
emitaim-il IIkiviii is important to comun tcLiI 
radio nun. Minin, qn Tutors. engineers and 
others interested in tin* plu-o of radio 
l'ln- art of mordfug and reproducing 
broadcast '-election-' i* brooming nimv im¬ 
portant even di\ to radio men. e\pi rt- 
HH iiti r> and 'Senior Men f.qnfppmg dance 
lialN. auditoriums, churches. restaurants uni 
In ones with ptitdlc uddn^ uni .ml pi filers 
brings nun\- extri dollar- and oft« n an 
excellent income 

In this hook arc found such topics as; 
Sliort lliston - of tin* Art; Microphones; 
Recording \mplifh rs; tutting Head-*, 1 Tvpes 
of Records; Commercial Machine-; Adding 
Recorders to Recoil ers; Studio Layouts; 
Mechanical Filters for Turntables. 

BIG 

DISCOUNT 

OFFERED 

In order to make It possible for everyone to buy 
these hooks, the fifty (50) cents price has been 
made uniform for nil volumes. You ran bu\ these 
books separately, hut >ou should take advantage 
of our special offer 

When Five (5) Books 
or More Are Ordered 
Deduct 20% 
from Your Remittance 

Simply fill In the coupon below, and mall It to 
us together with your remittance. Checks, stamps 
or money orders accepted 


All Books Uniform 


The hooks In tbo new RADIO 
CRAFT LIBRARY are all 
strictly up-to-date, and 
writ ten hi men wlto 
know their subjects 
The volumes are all 
uniform size. 0x9 
inr lies, and contain On 
an average of 50 to tjo 
illustiatlons. Kaoli book 
is printed on tine book 
paper, and no expense 
has been spared to hi ike 
It an outstanding value, 
fur Its editorial contents 
as well as from ih c 
mechanical stand¬ 
point. 


Sgsgpsr 


9S ge*& 


»5S*> 


UNIVERSAL OHMMETER 

{('outinurd from pope *22) 

Suppose the motor rends .Id-ina. when the 
unknown resistor is being measured, then 

20 

R = —-= approximately 2 ohms. 

1 

-I 

.it; 


For tin* convenience *»f Service Men. the 
following i|ii:inl It jos have hreii measured. 


.n*_* 

nm. 


.i; 

nh ms 

.Hi 

tun. 


7, 

ohms 

• Ml 

nut. 


d.d 

ohms 

.2s 

nm. 


IO 

ohms 

.41 

nut. 


20 

ohms 

( p> 

inti. 


lit 

(dims 

.72 

nm. 


till 

ohms 

.70 

nm. 


so 

ohms 


The High Range 


With 

the nhmiiieler. hatterv 

■oiier 

a tod. the 

high range nuiy 

be seen red hv either 

tin* scries 

or slmnt mot In 

nl. 'Hie t<*st b*i 

ids 

should in* 

inserted 

In pin- 

jacks r and II. 

switch S2 re- 

nuiitiing 

closed. 

’rin* pM-itioii of 

' tie 

- D.P.P.T, 

switch ( 

SI mill 

S2) depends upon 

which method 

is luted. 

The a 

titImrs suggest t 

lint 

tin* ?»erio> 

method 

be used 

until such lime ; 

ns the luittrry 

falls he 

low 2 U. 

volts. When this i 

H'Clirs tile 

effective 

high Vi 

illlge of the met) 

•r is 

impaired] 

and the 

sluitit metI umI must be 

resoi 

•ted to Im¬ 

set t ing 

the li.P 

.1 ».T, swit eh to s 

hunt 

position. 

In Ibis 

wav the 

tin-ter will give* 

ii ecu 

rate read¬ 

iilgs eVc 

*n after 

the battery volti 

:igc* 1 

ings fallen 

to 2 Vu 

Its been 

use of tin* fact 

that 

only the 

value n] 

f 1*1 and the resistanre 

of 

tin* meter 

is token into c 

■otisideratiofi for 

tin* 

measure- 

inent of 

resistor 

s by the shunt met he 

el. 


Tin* following is a table of meter readings 


obtained 

with various resistn 

rs undei 

r test. 

ing th 

e series method. 

batter,} 

'-n peril 

I Switches St and S2 in po 

sit intis 

I! am 

respectively. i 



.On.’, 

nm. 

120 

ohms 

.07n 

1 lua. 

200 

ohms 

.Sd 

nm. 

720 

ohms 

.7d 

ma. 

1 200 

(duns 

.do 


21IOO 

ohms 

.20 

ma. 

2200 

ohms 

.22 

ma. 

2000 

ohtns 

.4:; 


dm io 

olitns 

.22 

nia. 

1 2000 

ohms 

.12 



i ill ms 

.07 


Hondo 

ohms 

.02 

mil. 


ohms 

.02 



ohms 


The accuracy of the high range In the shunt 
position, battery operated, varies with the tte- 
ciiracy of 1{1. and for this reason no table or 
curve is being furnished. A table should he 
made by using several comparison resistors. 

When it is necessary to measure very high 
resistances the transformer should be con¬ 
nected to the A.t\ line, and a ‘illA. 12A or 
71A tube inserted in the socket of the power 
supply. With switch S2 open, and the p.p.p.T. 
switch in scries position, tin* variable resistance 
1*2 should he adjusted for full scale deflection 
of the tinder, when the test prods, which are 
connected to i' and II, are shorted. The scale 
for this range will vary with the amount of 
voltage delivered hy (he power supply. In the 
olihimeier shown, the voltage available was 
approximately N2o volts. I>. i\. and the fol¬ 


lowing tabulation was made; 

2Aiuioh ohms.w; nm. 

ooo.oiill ohms.<;s nia. 

1 megohm .t;4 mn. 

I Vi megohms .r,d ma. 

•' V* megohms.;:x nia. 

4 megohms.;»o nia. 

2*4 megohms. or nia. 

S» megohms .i \ nut. 

10 megohms . nm# 

II megohms .io m ;i. 

12 megohms .ox nut. 

L°> megohms .ud ma. 

14 megohms .oi nia. 

12 meguliuis . nin 


In some localities, alternating current may 
not he available, but the ofnntiieter may he 
employed on direct current without the A <\ 
power supply. The 110-volt line should he 
ennnerted across points X and Y shown on 
{Continued on pave 00) 


This Elaborate 

EXPERIMENTAL 

EQUIPMENT 

GIVEN 

to all Stu.den.ts 

AT NO EXTRA COST 



Size of Cabinet: Height, 22'j", Length, 
\7\T\ Weight 25 lbs. 

We give to every student without additional 
charge l*is chemical equipment, including 
fifty piece< of regular standard lalmratory 
apparatus ami supplies and forty-two dif¬ 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 
who are ambitious and 
willing to apply them¬ 
selves conscientiously, 
the greatest opportuni¬ 
ties of any vocation 
today. .Industrial firms 
cf all kinds pay tempt¬ 
ing salaries to get the 
right men. Opiiortunities 
alsmnd on every band. 

You can study Chem¬ 
istry under the well- 
_ ^ known instructor. T. 

Dr. T. O Conor OTVinnr Stoane, A.B.. 



Sloane 


A.M., Ph.D., LL.D. 




You Can Learn at Home 

Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 
many experiments that are performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 

Easy Monthly Payments 

The tuition is very low. and includes your 
lalmoratory outfit—there are no extras to buy 
with our course. You can pay in small 
monthly amounts, ami we show you how to 
earn the cost of the whole course as you go 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK. Inc. 

HOME EXTENSION 0IV1S10N 
19 Park Place New York, N. V. 

Mail the Coupon NO W! 

CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 

19 Park Place. New York, N. Y. 

1'lea-ie semi me at once. without any obligation 
on my pari, your Free Book "Opportunities for 
t beml-ts, and full particulars jiIhhi! (he Kxperl- 
mental Equipment Riven to everv student AUo 
lease tell me about the late>t reduction In tuition 
Price mid your easy plan of payment. 

NAME . 

ADDRESS . 


dITY . STATE. 

R. C.-732 


RADIO-CRAFT for JULY, 1932 


57 



























































Concourse 


(DRY) 


Electrolytic Condensers 



Saves Time and 
Profit for 
Service Men 


Considerably smaller and 
lighter than wax paper con¬ 
densers, yet same mfd. 
equivalent. Working voltage 
450, peak voltage 600. 
20 r more capacity than rated; 
very low power factor. An estab¬ 
lished condenser with a solid repu¬ 
tation for performance. Replaces 
cumbersome paper blocks in a jiffy- 
Easier servicing; more profit for 
you; customer satisfaction assured. 
Types for every specification. Get 
the complete story at once . . . 

there’s money in these Condensers 
for YOU! 

WRITE OR WIRE FOR 
OUR COMPLETE 
DESCRIPTIVE CATALOGUE. 




CONCOURSE 

ELECTRIC COMPANY 

389-409 Wales Ave. New York City 



Whatever 
Your Question 
about words, perrons, 
places, look it up >n 
The "Supreme Authority” 


WEBSTER’S NEW 
INTERNATIONAL 
DICTIONARY 


452,000 IrtrlH, 
2,700 Pages, 12,000 
Biographical names, 
32,000 Geographical 
subjects, and 6,000 lllus- 
ns. Write for specimen pages, etc..men- 
K this magazine, to 

:. MCRRIAM CO., Sprlngfisld, Mass. 




Read about our new plan 
for buying the 1931 and 
1932 OFFICIAL RA¬ 
DIO SERVICE MAN¬ 
UALS. Full details con¬ 
cerning this will be found 
on page 4. Turn to it 
NOW. 


Power Generator 


for short wave 

broadcasting 
Reg. Price Was $75 

\ M ..<»V pOV»«-l t* n " 

,-tainr for radio tr.ns- 
ihiilllng midi In 1 

inj.linu-r 1 l0 *l Jnr 

Mil lliilr Itrtu'l* JlSlhlK- 
| i injHil UUJMlIl' l“ lr “ 
ha«-d from * f { - 

2 nlV n »-»«i« '"Tin Toll It P.M 4'.nn c un t, e 
ninnei’tfd illr.N l. hell ihhen m wind i.n-'H-Ue'l f." . .M m- 
■ilinex U.iaranteed urn and iurl.fl \Norili $..• no lint 
K IliO I™'. .«■' S4.S5. plus -hipping rhnrg.-. Stud 
.-heck or uiimey order. 

NATIONAL ELECTRIC TOOL CO. 

109 w. Lake St. Dept. 187 Chicago, 111. 



THE "MEGADyNE" 

{Continual from yai/r 44) 

1 1ip* word as to aorial ami gnniml. Uy 
a series runtlt'tisor Hie spruillcm ions given luuv 
11 ro-sni*inisi* an at-rial about 1--* b'**t h'ng ln- 
rliHliitir Icml-ln. nil shorter m* hmger aerials, 
rhiingrs should he made in ilie seeomlai v wind 
itl^ of the roll, although it may he roire.ted 
to smile extent hv using a small series tint- 
denser in series with the antenna or ground. 
This. howrv.-r. is not rer«nmieiidrd because 
you saeritire some Volume ill doing so. 

Do not try and operate this set on a short 
aerial of about .Ml feet, or indoor aerials be- 
eause the results will not he so good. As to 
the ground, needless to say. the better the 
ground tile better the set will op.*rate. Fsc 
only a eold water pipe; gas pipe or radiator 
pipes should Hot he used. 

I will he pleased to hear from those who 

have built the set as to the results they have 
achieved. 

Ill our next issue will he described tile same 
set fleetlitied. It is a reninrkabl.v low* prieed 
power park whieh you cun build for a very 

sum 11 sum. No eh tinges whatsoever are made 
,,n ihe ha lM*ry model In-re descril*ed. The same 
tube is used, the power park is entirely inde¬ 
pendent ni id is simply added to the present 

Megadyne set. 

List of Parts 

line lt.MS fixed try still detector: 
tine Carter G-olun rheostat ; 

one Radio Trading Co. :i-clmiit tuner <for 
.mior»-mf. tlining condenser i ; 
line Nit-a hi No. 42." .Vpnmg type socket: 
one 1 laminarlmid lype MlXJri. -’--plate variable 
i-omleiiser i with shield-platei : 

Four Khy binding posts; 

on*- Aerovox .ono25-mf. type \V fixed eondenser : 
One XI,-Variodeiiser. .non::- to .ool-nif.. type 
bin variable eondeiiser ; 

One INdyniet .tiOD’J*’- I or. .OUOo-i nif., noiea- 
liisiilated fixed condenser: 

Five Fahnestock clips; 
one roll hookup wire; 

Two Kurz-Kaseli. 1% * n - knobs; 

One Kurz-Kaseli vernier dial (scale 0-100, read¬ 
ing clockwise! : 

One Type 21K pentode tube: 

one hakelite panel, size 7 x 10 x 3/lG-in.; 

< uu* luisehoiirtl, 5-ply size t x 0 x Vii'in. 


WHICH AUDIO SYSTEM? 

1 i'outinueil from pof/C 40) 

plifier, whieh. however, will require greater 
grid excursions t-linti ean he supplied by a *2« 
power detect or; particularly as. sitiee small 
grbl eiirieius will be drawn at tuaxiunmi <mt- 
put. a coupling transformer of low secondary 
resistance and actually ntefeihnrn ratio t1.2*:1 i 
will have to be u-o-d to feed the ‘45s. Cnli- 
-.■qiioiit lv. one audio singe using tin- tn-w 
I ill ie treplaciiiL' the present 271 \< used 1 *e- 

IWeen tin* del eel or Jllld ‘15 . «U 1 pul singe. This 
| < ;i voltage nmpMlier. working, however. 
Iliroiigli a coiiplitur transformer of step down 
ratio and secundum resistance n-du.-«-d mi n 

point wlure a small am.. of power can he 

drawn fioin it to take .arc of the .2-« ma. aver¬ 
age grid current drawn. This, however, only 
o.-eurs when the whole sy-iein is Umiiiig out 
eight wan*. I he circnil is shown in Fig. 2- 
From a rust angle. there is a negligible in- 
cl‘e:i><- for ihe components of the lirM audio 
si age. and as the power supply tilt ration of 
S-M reci-iv»-r< i< .■x.v^iu* anyhow, no addi¬ 
tional cost H involved In-re. From a quality 
standpoint, ihe sxslem D superb, and K it is 
In lieve.l. fai* superior i>. anything previously 
available. There is simply no rotiipurison in 
rlariiv. hrilUanee and a c-rinin smoothness due 
to ihe .-liuiiiiatiini of the psychic annoyance of 
excessive harmonic distortion found in othei 
systems. Si.li- hv side with a push-pull or 
parallel pentode system. the latter, at any out¬ 
put from z.-ro audibility to eight and ev.-u ten 
waits, sounds like an old battery set and horn 
speaker of 1P21 or 1U22 — it is jiisl ten years 
out. 

The cumfmfinuo with *4n ehtss It in ii*‘n 
more unfur,,mbit to the tathr. but thin is sun* 
in ft fit tie. sin re *4U tithes fur home it si ore it 
I tleeidcil stiff tutelar a nh nftfturent Iff justified only 
by the fear of the tube waken* of tin loan of 


Read ^ 

Magazines for 
The Price of One 

Pa 1 1# II if dev 

and 

Radio-Craft 


Hero Is your ohitori unity in r^:..| iwe niiiKnzlnps for 
on*- >onr — at the net of only one. Twti real lbc maKaZ'Ines 
Hut iifTonl ninny lmiir< of rea.il iik nleauiri*. One In Ilie 
rgjio Netd. the olle-r. m of bl« news wenls. 

The PATHK1NPKK, a Weekly devoir.1 In the lnj|*ortanl 
s of the day—Hashes from all narls of the world are 
brought lo you In a lull interesllng manner. 

K\ cry i>»ge holds hner»-M h> immilneme of well-wrilUn 
editorials. A1su» b.iok reviews, ruiinnai polities, foretien 
atialrs, business, edurutlim. M-lenee. inovlr>. rrerrat Ion. 
eoniies, personalities an.l dozens of other ieaiure». 

K.\ 1)10-CRAFT, a inonlhty radio miiRizlne devoted to 
helpiiiK men make money mil of ibl> big Imlu-iry l>>" 
-eaeliinir Umoii bow to proi^rly servire rev-eivi-rs. do odd 
pii>> In Ihe radio bodiless and bring lo I hern ihe new 
developments In tills Held. Ea.li issue brings new a.lvanres 
in television, short waves and other allied divisions of 
radio. 

The regular yearly suh-rrlptinn price for K.M)I0-CH.\FT 
Hone i-i $2. For a limited lime only, both magazines 
will be -ent to you fur the price of mie-$2. Fifly-lvvo 
Issues of Ihe IWTHKIXI>KR and twelve b'ues of HADIO- 
PRAKT. Mail remittance in form of cheek, stamps or 
money order. 

RADIO-CRAFT Magazine 

98-R Park Place New York, N. Y. 


FREE! FREE! 



KNOW YOURSELF 
YOUR TALENTS! 


Ring r»n-i»y. fnminis radio 
aiii-t got a report on tils 
vv riling truin Frederick St 
John, and this is what In- 
say.- alnml It: 

"Pl*.*-e ai-cept my sltM-ere 
thanks for your grapho-analy - 
<»l>. I .mi .iti.iid you hi i 
the nail on ihe hiM'l non- 
lime-, than mi.<*. It m.ikc- 
a v.-ry gn«».| «uidy and -h'*iil«| 
to- very lielpfol. Thank you 
again and vvilh -Im.-.e ad- 
mi)jiIon lor jour work. 


FREE FOR YOU 

Yuti imii h.jv*• .. sci.-mihe report on y.mr 

own writing. Your tjil.-nl-s, eh-ir.unr tn.il>--tU'iig 

1,0)1.is :itnl w.-nk ..ms ni.- in ynur wriiitig. M**r«-ly 
>.-nd a slum b-it.i- with ihi- «"Up..n- A personal 
i'-|...)i fn.iii lh. wnl-l f.iiimiis aniln.riiy, I-iMltri.-k 
>t. J.diti will hi- •'.-fit >.*ii pr.mq.lly-. 


FREOERICK ST. JOHN. 

RADIO-CRAFT 

96 Park PL. New York City. 

I want In kiV w what mv liandwi 1» lug tell-*. Km lo -id 
lind in.- in <<>iii and -i u.nnt<«d. :iddnd euvelu|.t- hr 
win. 1 1 nrul lilt* a »nlilb iw-i onal ». port. 


Name . 

Address . 

t'lty and State . 

Be sure to use U.S. Postage for return of yogr letter. 
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Whatever 

your HOBBY 


you’ll find it in 



Over 450 illustrations 
96 Pages—9x12 Inches 


M R. IIl'OO (JERXSBACK‘8 latest magazine con¬ 
tains the most inquiriant ami recent develop- 
meats in Science, Mf'chuiiies, Ratlin, Television, 
Aviation ami Chemistry. Ft>r everyone, regardless 
of ago. EVERYDAY SCIENCE ANl) MECHANICS 
will he found to he useful ami instructive. Thoroughly 
illustrated with st ientific events from all parts of the 
world, and helpful to thousands of high school, uni¬ 
versity students ami instructors who wish tit advance 
their scientific knowledge. 

Many excellent pages for the home workshop man 
who finds pleasure in building things; experiments 
in electricity, chemistry and formulas of all kinds. 

Just to Mention a Few Departments 
LATEST INVENTIONS 
AERO-MECHANICS 
SHOP KINKS 
TELEVISION 
EXPERIMENTS 
FORMULAS 
CHEMISTRY 

WOOD AND METAL CRAFTS 
RADIO KINKS 

AND OTHERS 


Special Offer! 

8 Months for $1*00 

ON ALL NEWSSTANDS 

Mail Coupon Now! 


EVERYDAY SCIENCE AND MECHANICS 

too Park Place. New York. N. Y. R(’7 

l enclose herewith One Dollar for which you are 
to enter my subscription to EVERYDAY SCIENCE 
AND MECHANICS for the next Eight Months. 


Name 

Address 

City State 


the nrt/titirc prid-bia* put cut# and the need 
(ft**' pu tv at t nidi tip purposes \ of n spxtviu that 
iron Id work nit It zero bias. 

'rile *4<> tithes, being merely a commerrinl 
necessity and tin engineering retrogression, will 
give a blaek eye to class It ainplilieation. 
which, sensibly utilized, has much merit; par¬ 
ticularly for battery sets, where a pair of 
normally low-power tubes are enabled to turn 
out one watt of audio power at luirniotiie dis¬ 
tortion rising from practically nothing to n 
maximum of A percent, and all on so little 
battery power as almost to make one believe 
in perpetual motion. 

But for A.C. sets, where power consiimption 
at most is only n cent or two an hour, class 
B ainplilieation has no plaee. and definitely 
not When tled up with such abortions in the 
way of tlilies as the ’4Us when used class It, 
And as for pentodes—well, a year is enough 
of them when compared with '45s in true class 
A. 

Conclusion 

This year when looking at any audio system 
advertised as a 'high pan I it v“ system, if it 
doesn’t use ‘4As or AOs in a PA system, it 
wilt he well to remember wliat the Chicago 
engineer said ‘oil percent distortion in a 
bottle.** And there will he enough good sets 
out anyway using '4As. even If at tin* moment 
it looks as though there would he only one 
manufacturer using ’4As Class A —but the trade 
show or a month or two thereafter may change 
all that, so Labor Day may see not one. hut 
myriads of sets using '4As as they should lie 
used for good quality—in class A audio am* 
plificatiou. 


SHORT WAVES 

(Continued from pope 40) 

The Graphs 

The scales of abscissas and ordinates are 
cubical, tj.e., nimilters shown are proportional 
to the ruhr root of the numbers shown*, This 
scale was chosen because if span's the data 
satisfactorily. A linear scale would crowd the 
low values too much and a logarithmic scale 
would crowd the high values too much. 

The graphs show tin* limits of distance over 
which practical conninuiicat hm is possible. 
They are based on tin* lowest field Intensity 
which permits practical reception in the pres¬ 
ence of actual background noise. For the 
broaden sting frequencies this does not mean 
satisfactory program reception. The limiting 
held intensity is taken to lie ID microvolts per 
meter for frequencies up to 2<H*tl ke. decreas¬ 
ing from this value at kc. to about I 

microvolt per meter at 20.1*00 kc. When at* 
mospherirs or other sources of inlerfei-eiiee are 
^r-i'iit. e.g.. in tlu* tropics, much larger received 
field intensities are required and tin* distance 
ranges are less. The graphs assume the use 
of about A kilowatts radiated power, and non- 
directional antennas. For transmission over 
a given path, received field intensity is pro¬ 
portional to the square root of radiated power, 
hut there is no simple relation between dis¬ 
tance range and either radiated power or re¬ 
ceived field intensity. 

Separate graph sheets are given for day ami 
for night transmission. Above about kc. 

as shown, the distance ranges turn! in most 
eases also the skip distances * are greater in 
tin* winter than in the summer. The distance 
ranges in spring and nintmm an* intermediate 
between the limits shown for summer and 
winter. In general, the distance ranges for 
paths which lie partly in day and parily in 
night portions of the globe are intermediate 
between those shown in the day and tin* night 
graphs. For such paths, the distance ranges 
are greater than would he expected from in¬ 
spection of the «lny graph, as the waves under 
these conditions travel over greater distances 
in the illuminated portion of the earth's sur¬ 
face; for this reason it is possible to use a 
lower frequency for u part day. part night path 
than is indicated for the day portion of the 
path on the day graph. 

’Phe distance ranges given in the graphs are 
the distances for reliable reception; they an* 
not the limits of distance ,n which Interfer¬ 
ence may he caused. A field Intensity snlli- 
ciont to cause troublesome interference may 
he produced at a much greater distance than 
the maximum distance of reliable reception. 


Would Not Part 
With ll for M002 

YET ALL HE PAID 
WAS $3.98 


Dear Sir : 

/Ifter receiving your new second 
edition Radio Encyclopedia, and 
looking through it, / find that it is 
one of the most valuable books I 
have ever laid my hands on » and I 
would not part with it for one hun¬ 
dred dollars, if l could not replace it. 

Thanking yon for giving me this 
opportunity of securing this valu¬ 
able book, l remain, 

Ralph Tomilson 
Myrtle Station, 
Ontario, Canada . 


What the New Second Edition Radio 
Encyclopedia Gives You 

II ghes you an explanation of every word u*ed 
In radio. These explanations—or. rather, defini¬ 
tions—are not brief outline information like those 
of an ordinary dictionary, hut lhey give In fullest 
detail, anil ai considerable length. the meaning 
ami indication of every word, jjhrase. general and 
siwlal term iced In the science of radio. They 
are written In idnin. everyday English, easily 
underwood by anyone. 

Lraelically every definition In the book Is illus¬ 
trated hy drawings, photographs, diagrams, or 
charts. All you need to do is lo look on as you 
would in a die’Honan. the word or phrase about 
which you arc seeking Information. Furthermore, 
each page is key'indexed, for greater convenience 
and speed in locating any definition. All the Sub¬ 
ject-Matter Is Arranged In Alphabetical Order. 

Tills greally enlarged Second Edition Radio En¬ 
cyclopedia Is an absolute necessity to everyone ln- 
l crested ip Radio, ll answers all radio questions. 
Increases your knowledge and sa\es your time. It 
covers every known radio problem, and is a gold¬ 
mine of practical information fur every radio man. 

2,201 RADIO DEFINITIONS 
1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco*Keratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 



Address 


City. State 

ip ::::* 


S. GERNSBACK CORPORATION, 

98 Park Place, New York. N. Y. 

Send me one lopy nf the new Second Edition 
S Ccni'liriik'- Radio Encyi htpediu. I cm lose here¬ 
with clieik or money order preferred. 

(Foreign and t'anada. add .’L'n extra for postage.! 
Miuioj refunded in full If mil satisfactory- 


Name 


352 


pages 
9 x 12 
inches 


Weight 

3 

lbs 
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3 Valuable New Books 

Formulas and Recipes 


Radio — Mathematics 

Present I'd here are three brawl new hooks, of di- 
versified nature, which arc mo-t cHtucational an*! 
instructive. Each lx><k carefully treats a subject 
in full, and is preparM by an expert in tin* field. 
The l>ooks are well written awl thoroughly illustrat'd 
to make the contents easily learned. C«*t these books 
promptly—mail coupon below. 

1. FORMULAS AND RECIPES 
for the Practical Man 

This hook has been compiled by S. (iernd»ack, a 
well-known author of practical hid motional manuals 
in various scientific fields. It is extremely helpful 
and will show you how to save money by making in 
your own home, at a fraction of the regular cost, 
the hundred and one preparation* which you now 
buy for use at home or business. 


HRRB ARK PARTI Ah CONTENTS: 

I. A«Ih*sl\rs: Glue*. Cement. 2. cleansing: Stain Re- 
merer*. Rleache*. 3. Metal Craft: Coloring. Oxv^ll/lna. 
Plating. Pol i dies. 4. Paint*: 4‘nlnr*. stain*. 7 am I die*, 
r, Class-Working Culling. Prilling. Itnring. Klchirig. En- 
grattng ♦>. Wnntl-Craft: Fionroofliig. Aclil-prmnng, 
Watemroofing, Furniture Polish**. 7. Inks: Sympathetic. 
Invisible. Hertocraph. S. Pilot ojrrnnhv: Dereliiitfr*. Emul¬ 
sions Fivers. 9. Ant Moles for Poisons. Remedies for 
Horns and ScalsR IHditfc-lsM*. 10. Preuarat'on. 
Manipulation. Handling. Mixing. Tables of \\eights of 
Measures, t’sefnl Tables. 


2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained—It* Origin. Nature 
and Function* 

The book, written hy Louis Miirt.it), has been pre¬ 
pared with special consideration given to young mem¬ 
bers in the radio profession, and those who have 
trained their experience in ;i haphazard fashion. ibi* 
r.nllo primer is a handy fundamental aid for "cheek■ 
ins up** awl systematizing vnnr kno\Vle*lge of radio. 
Regardless af lin\v much you know al»out the subject, 
you should read this hook. 

HERE ARE PARTIAL CONTENTS: 

Chapter I — Fundamentals of Radio: Electricity, Resistance, 
lUtti-rlcs. The Magnetic Clnuli. The Magnettr Field, In- j 
thietnncr. comleiiser*. A.C. iTrciilt*. Pmpagatlon m Uadlo 
Wares; ("liapter II—The Simple Radio Set. Single. 'Two. 
and Three-Circuit Timers. The battery Set. Vacuum Tube*. 
Electrle Sets, l^ousl Speakers; Chapler III—I)ingrams, Hmv 
to Read Them; Chapter IV—Amnicur* and broadcast Sta¬ 
tions. Talking Pictures. Television. 

3. ELEMENTARY MATHEMATICS 
for the Technician and Craft*man 
This mailiiill luu* U‘«ui eqn'ciaUv prepaivil for tin* 
man who wishes to acquire a working knowledge of 
tin* elementary principles of mathematics. A com¬ 
plete treatment of the subject is given by the author, 
Mr C. Sliaiumark, with special attention to the use 
of mathematics in Kudin olid other technical work 
fur those who employ it* formulas daily. 


HERE ARE PARTAIL CONTENTS: 

I \rit1im*ii. ldli Ion. Mulilpllcathin. subtraction. lo¬ 
uden. How to t'se Decimals; II- -Frneilon*. IVrerntagei, 
Hal l«> ami Proportion*; HI— Powers an.i Hoot*; I'—The 
Meirlc System; V— Hon' to Measure Surfaces and \ ninnies; 
VI—Mathematics for tli« Manual and Technical Crafts¬ 
man; VII—S|>eelal Mathematics for the Radio Technlctnn; 
V lit —Commercial Cal«*uUlions. Short-cut Arltlimetle, In¬ 
terest calculation. Discounts; IX—Weights and Measures; 
X—Cseful Tables. 

All our hook* are of uniform size, 0 x 0 inches, and 
contain r>4 pages. Tin* books are printed on strong 
paper With Miff colored covers. 


Clip and MaiYJ _ 

PRESS GUILD INC., t6 Murray St, New York City. RC-7 

Kmlo-ed find $.f° r which mail me postpaid 

ilu* following hooks: 


No. 1 □ 


No. 2 
No. 3 


0 


T.«i< c.»h. Postpaid. 


Name . 

Address . 

City and State. 


UNIVERSAL OHMMETER 

(Coat in n ol from pnyc 57) 

the schematic. NY here it is desired, the in¬ 
strument may he made more versatile hy bring¬ 
ing out two additional lends so that the idim- 
metei* may be n-ed either on A.F. *n* 1M\ 
without any added switches. llnwe\ei*. when 
a IM'. line is used as the voltage source, tin* 
effective high range will he reduced to aboin 
*J>2 megohms. 

It will be noted that three res Mors and 
three tip jacks have been incorporated so that 
the out tit may also In* used as a volt met ei*. 
The values of these resistors <lo|w*mls upon the 
desired voliage ranges : lb". ,">00.01)0 ohms : ltd. 
100,000 ohms; and K7. 10.000 ohm. Voltage 
ranges of .TOO, 100. and 10 volts were obtained 
respectively. 


TUBE CHECKER 

< (‘outfit no/ from jhhjc 32) 

List of Parts 

R. 50 ohm C.T. resistor; 

Ul. 25 watt variable rerdstor; 

S\Y, 10 point switch i wit Ii break between con¬ 
tacts > ; 

S\Yi, S.lMt.T. push-button switch; 

K\V2, li.lMET. lock-type push-button switch; 
S\Y:>, S.1MLT. push-button switch; 

’PI. T2, pin tip jacks; 

V, 5 prong socket ; 

R2, 400 ohm protective resistor. 


SERVICE OSCILLATOR 

1 1‘oHtinuCfl from /j aye 3.T) 

The oscillator is self-modulating hy virtue 
of its grid-leak and condenser, the values of 
which are so chosen that the charge of tin* 
condenser is permitted to huild up and block 
tin* grid before discharging through the re¬ 
sistance. The frequency of modulation should 
he quite low so as not to affect the sharpness 
of the timed circuits; this frequency is adjust¬ 
able hy varying the grid-leak value. The ton*' 
produced in the output of a receiver should he 
observed while adjusting the value of the grid- 
leak ; til** frequency of 4* above middle-t* on 
the piano 125 G cycles), should In* about right,— 
,712 cycles. 

The output is taken across a 200-ohm vari¬ 
able resistance, tin* moving arm of the poten¬ 
tiometer being connected to a binding post 
which will supply the antenna post of the re¬ 
ceivin' under test through a coupling coll or 
a "dummy antenna." tTlio oscillator should 
Im* grounded while tests are Ming made.) 
Making a "Dummy Antenna” 

In order that receivers under test should 
behave in a manner similar to their behavior 
under normal circumstances, the input from 
tin* oscillator should h<‘ through a circuit which 
simulates the characteristics of tin* average 
broadcast receiving antenna. 

Such a •'dummy antenna** is quite simple in 
construction, being nothing more than n small 
coil, a resistance, and a lixetl condenser. A 
dummy antenna operating In the broadcast 
band may consist of .iuM> 2 -nif. mica condenser, 
.‘id turns of No. :*,2 enameled wire on a I ‘ 4 * 111 . 

form, and a 27-ohm ... the flexible 

type—all connected in series. The circuit ar¬ 
rangement is shown graphically in Fig. 2. This 
device Is inserted Itl scries witli the lead con¬ 
necting the oscillator with the antenna bind¬ 
ing post of the receiver. Its use hi connec¬ 
tion with all tests where the oscillator feeds 
the receiver through the antenna input is essen¬ 
tial to correct results. 

Parts List 

One coil for .7.70—15U0 kc. range. H?, turns 
No. :*>2 enamel on 1 T 4 -in. form, center-tapped, 
1.1 ; 

One coil, ion—200 kc. range. 400-turn l’n- 
00111 Huolateral Foil with about 20 turns re¬ 
moved. Tapped at approximate center, L2; 
4 tno .0oo;:.T-mf. Unmnuirlnnd SKL 17 condenser, 
FI : 

One .o«Xrj.7-m f. grid condenser. F2 ; 

One . 5-111 f. bypass condenser. F3 ; 

One ..7- to !>• megohm leak. R1 ; 

One Kleetrad 2oo-nhm potentiometer, R2; 

One Kleetrad :: 0 -nhm rheostat, U3. 


Headquarters 

FOR 

Materials and Parts 
FOR 

Building 

TREASURE 

LOCATORS 

Radio, Audio, Ground Potential 
measurements, Hughes Induction 
Balances and other types; Oscil¬ 
lators and amplifying systems in¬ 
cluded. 

We can supply all materials 
needed for building and operating 
of any of the recognized treasure 
finders . 

With this apparatus you can 
locate buried treasures, metal war 
relics, mineral deposits, subter¬ 
ranean water veins, buried gas and 
water pipes, and lost objects, tools 
and treasures sunken in water, etc. 

Write for pamphlet giving history 
and theory on this interesting sub¬ 
ject. Twelve different circuits are 
described and explained. List of 
parts and prices included. (Price 
of pamphlet 10c.) 

Mail Coupon TODAY! 

HsRENPARK COMPANY Dept. RC-7 \ 

I 245 Greenwich St., New York, N. Y, 

! Enclosed find 10c for which kindly send me J 
J pamphlet on Treasure Fiudcrs. 

| Name . • 

j Address ... 

Slate . I 

I_J 


* 
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$100,000 Speaker Sale! 

Included in this tremendous speaker sale are the Products rv^n.i tartur^H h u 1 _ _ _ . 


. , ' n this tremendous speaker sale are the products manufactured by leading speaker makers Everv sneaker ic hranH 

new and shipped ,n original, factory sealed cartons. They are sold far below their regular lisT price because they were bought 

purchase price permits us to give yo'u the benefit of low cost. 


in exceedingly large quantities and our 


LOFTIN-WHITE AMPLIFIER (Licensed) 



I|UFT 1X - W m TK i11n pii t it*rs 

modernistic finish. Meal for 
or public address work. 

245 Model uses 1-224, 1-245, 
1-2S0 

250 Model uses 1-224, 1-250, 
1-2S1 

24 7 Single Pentode Amplifier ... 
247 Push-pull Pentode Am¬ 
plifier ... _ 


in striking 
phonograph 

$12.50 

$15.95 

$14.95 

$19.95 


JENSEN 

Dry^Rect.ner $14-95 

A.C.—D.7 Jr. ^ 

iUc,. 1 Tu, : e .. $10.95 

A.C.—D.15 
Concert Jr. 

Tube Heel.... 

0.9—2500 OHM 

n.c. 

Field __ 

0.7—2500 OHM 
1 >.C. 

Field 

0.15—Midget 
2500 OHMS ... 


$7-95 

$7-50 

$7.95 

$4-75 




ROLA SPEAKERS 


Mode! K. Midget A.C. using 

280 Keet. 

D. C. Models Model F 
2500 ohm l\P, Output Trans. 
1000 ohm 1M\ output Trans. 
2500 ohm Single Pentode. 

25o0 ohm Push Pull 238. 

1000 ohm Single 238. 


$8.50 

($4-25 

Each 
\ Modfel 


1 S 00 ohm Single Pentode 300 ohm Tap 
for Pins. 


BALDWIN 


A. C. using 280 
Tube Reet. ... 


$4.95 


D. C. 2500 
O II M—110 
Volts . 


$4-95 


I>. c. 2500 OHM—110 

Volts Field ' Cvfl flfl 

Less Stand 


I). C. 250n O II M—110 
Volts Field Less 
Output Trans. 




OXFORD 

A. C. Models 
14" Audit U 8 -(|A 
mg 2 S 0 Itect 
12 " Concert I>y 
lUiinie 2 S 0 Pert 
9" Midget I >y- 
namie 2S0 Root 
D. C. Models 
14" 51100 OHM 
Field 

11" 2500 OIIM 
Field 

9" 2500 OHM 
Field 

All 9" Midgets are sup¬ 
plied with Hum balancer 


$8.50 

$7-50 

$8.95 

$4.95 

$349 


Do Not Write For Catalog! 

All offers are F.O.B. New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 


UTAH “TREASURE CHEST” 



Magnetic Speaker 


This beautiful w a I n u t 
speaker, in three-tone ef¬ 
fect. makes a handsome 
decorative speaker fur any 
radin set. Tone qualities 
arc excellent—cover raises 
and lowers to give various 
degrees of loudness desir¬ 
able for thi* room. The 
"Treasure Chest" contains 
a UTAH Magnetic Speaker 
unit. The chest itself meas¬ 
ures only 1 ti Va x 11 Vi x 9 Vi 


$2.95 


NEW PRIME ELECTRIC MOTOR 


For 110 Volt A. C. 



50 to 60 Cycles 
A sturdy, powerful compact 
heavy duty induction type pho¬ 
nograph motor. Absolutely 
free from commutator brush¬ 
es. It Will not set up any dis¬ 
turbances. Equipped w i t h 
large bearing surfaces to pro¬ 
vide adequate support and 
insure long life. 

VOFR 
PRICE 


$495 


I\.L.A. Ot VILl UA 

Victor A.C. Audit 

Model with ^ g* 

Tube 

Victor I >,C £q g 

Audit 2500 Ohm 
Victor 1>.<\ * ** 

Ohms 

Less OlltpUt 
R. C, A. 

A.C. With 
tube t*ect 

1>.C. soon ohm 
30(1 V. Field . . _ _ 

I>.C. 8000 ohm 300 V. 
Field 

output _ 

D.C. 800 ohm lio” V. 
Field 12 


Audit 2500 

$7.95 

$12.50 

$5-50 

i 300 V. 

$4-50 

110 V. 

$7.50 

All lates 



type RCA speakers 



R.C.A. VICTOR HAND 
MICROPHONE 


This microphone is furnished with the 
latest model Radiola SO Home recording 
Super-Heterodyne Receiver and amplifier. 
I>o not confuse this microphone with the 
"toy** type as it can be used for many pro¬ 
fessional and commercial uses. It is a 
single button “mike" with a gun metal 
finish. It s total length is 6 »fc" and lias 
as standard equipment a four foot cord. 

VOFR PRICE 

$2.95 



PENTODE 
ADAPTER 

I This Pentode Adap- 
| ter permits the in¬ 
sertion of a type 
1247 Pentode Power 
Tube in place of the 
type 215 tides Sim¬ 
ply remove 245 tube, 
and insert the Adapter, and 
plug in the 217. | aa 

OUR NET TRICE 


FARRAND INDUC¬ 
TOR DYNAMICS 

Used on A.C., 

1>.C.. and bat¬ 
tery Sets with 
Equal Results. 

$5.95 

12 " 

$6.95 



GRENPARK CO., Dept. RC., 245 Greenwich Street, New York, N. Y. 






































The Hotels on this page are 

Hotel Directory of the Radio Trade "* «»<«» Trad*. 


Make them your Headquarters. 



THE HOTEL 

MONTCLAIR 

LEXINGTON AVE., 49tli to 50th STS. 
NEW YORK 

Directly Opposite the Waldorf-Astoria 

800 ROOMS 

Every Room With Bath 

From &3.00 per day 

Attractive Rates by the Month 

A RADIO IN EVERY ROOM 

Short walking distance from 
Grand Central Terminal 
and B. & O. Motor Coach 
Station. Ten minutes l>y taxi 
from Pennsylvania Station. 


American Home Cooking Served 
in a Notable Restaurant 


OSCAR W. RICH \RDS, Manager 


•> “The Gathering Place 
% of 

Cosmopolitan New Yorkers ” 

% The RUSSIAN VILLAGE 
100 West 57th Street 
New York City 

Dining, Dancing, Russian and Gypsy 
Entertainment. 

% LUNCH — TEA — DINNER 
*:* No cover charge at any time. 

*> Broadcasting \YOR Circle 7-9434 

**•>•>•>•>•>•>•> •>•>•>•>•> 


•> 


❖ 


_ ... 


.:5:i 

- ■^ mTr ^u ( igiu l .y !L 



This Summer Enjoy Your Chicago Business Trips 

A stay at The Drake adds pleasure to business. Overlooking Lake 
Michigan, your business days . . . and nights will be spent in resort-like 
comfort. Restfully quiet . . . convenient to all loop business . . . 
theatres, and with beaches, bridle path and beautiful Lincoln Park, 
close at hand. Rooms arc light and airy 
. . . pleasantly comfortable. Without 

extra cost, extra accommodations are made 
available to the guest for large or small 
conferences. Room rates begin at $4 
per day. 


THE 


AN ADDRESS OF DISTINCTION 


DRAKE 

HOTEL, CHICAGO 

Under Blackstone Management 

TTT 


A HOMEY HOTEL IN THE 
HEART OF NEW YORK 

THE 

NEW 

FLANDERS 

133 W. 47th Street through 
to 48th Street 

One of the Finest Hotels in 
Times Square 

Single Rooms with Adjacent 

Rath $1.50 and up 

Single Rooms with Rath . 2.00 and up 
Double Rooms with Rath 3.00 and up 
Suite — 2. 3, 4 People 5.00 

Special Weekly Rates 

FRED W. BEZEL. Resident Manager 



THE SENSATIONAL .. 

HOLLYWOOD 

RESTAURANT 

B WAY. at 48-ST. N.V.C 


Vroscnts 
tin* urout- 
e«t calm rot «*n|t*rtaiiiiiii»nt 
the Worhl Inis «*vrr s«><-n, 


Important 

^Announcement! 


On pages 56 and 57 
of this issue will be 
found a very import¬ 
ant announcement 
telling of the Radio- 
Craft Library. Be 
sure to turn to these 
pages now and learn 
of the ten new and in¬ 
teresting hooks which 
are being published. 
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JULY SPECIALS!! 


O \ KRJi month we list on this paKe certain 87 'Aft ★ items, which are 
i I*'' OT’K CATALOG. These are nil specials of which 

th(‘ <| mi ini ties on haml are not sufficient to catalog them. Once sold out, 
no wore can be had. First come, first served. Save vmirsclf disappoint¬ 
ment Uy ordering NOW. 


STOP fUfOPPfXG. The lowest prices are riffht on this pace. Xo one 
undirxcttM uh. We meet any price oil ANV NEW Merchandise. Order 
direct from this page and save motley. 100% satisfaction on every tran¬ 
saction. Take advantage of these special otters. ORDER Now. TODAY. 


NEW! 


IMPROVED READRITE MODEL 700 ANALYZER 


NEW! 


MOST POPULAR LOW-PRICED 
ANALYZER ON MARKET 

Tins new Kradrllr precision Instru¬ 
ment embodies features which have 
always been desired in any instrument 
Imllt for service work: low cost; 

(21 simplicity nf design: (31 accuracy 
of measurement*; (!) rugRedness of the 
complete unit. It is needless to add 
that the kit Is capable of toting any¬ 
thing from old battery models to the 
late«t screen grid, pentode, and multi* 
mu receivers. 

EIGHT METER SCA LES AVAILABLE 

The "Model 7uh" is an extremely 
compact device. The outside dimen¬ 
sions of the carrying case are only 
111 *4 by 7% by 3% Inches. The an- 
ab/.er coma ins a D.C. roltnn >er, an 
A.tV voltmeter mi d a mllliamtueter. The 
DC. voltmeter lias three ranges: 

0 to 00: « to 20'i; and 0 to 000 mils. 

Tiie A.C. voltmeter has also three 
ranges: 0 to 10 0 to 14n: und 0 to 

700 volts. The mllllammeter has two 
ranges; one for 20-mili, reading ami 
tlie other for 10o-nilli, This variety of 
ranges makes It possible to test every 
conceivable radio eircult; high voltage 
secondaries of power transformers, 
current drain of all radio tubes. In¬ 
cluding the high power 250 and 210 
tubes, etc. 

CONVENIENT SELECTOR SWITCH 

The Instrument Is equipped with a 
slx-positlon hi p Jar selector switch: 
by means nf which readings may bo 
obtained of "c ’ vo]t>. c" volts 
reversed. "K " volts. “K" volts reversed, plate voltage, 
ami screen-grid voltage. A 4 %-volt battery Is am ip I lei I 



COVER DETACMARI /“ 



with the analyzer, to 
provide "C" bias, for 
grid tests, continuity 
testa, etc. 

TESTS PENTODES 
—‘MULTI-MUS" — 
& '80 RECTIFIERS 

There are two sockets 
uh the panel of the 
analyzer, one fur four- 
prong tubes and the 
other for five - prong 
tubes. There Is a 
"grid-testf* pirnli-but¬ 
ton. Pin jacks are 
available fur the In¬ 
dividual use of all 
meters, externally, in 
every range. There Is 
ij^r, a screen-grid pin jack. 

HW ami there are two pin 

l l_l jack* for connecting 

I tlie external battery. 

I A two - way toggle 

I switch controls the 

I te ling circuit for 

I either regular or pen- 

*■ tilde tiiln-s. Uoih Plates 

of the ‘80-type recti¬ 
fier may lie tested by 
use nf a special 
adapter furnished, 
t *li arts are provided 
for measuring resis¬ 
tances and capacities. 

IN LEATHERETTE CASE—REMOVABLE COVER 

The Model 7D0 now < miles in a handsome black leather- 


5 "I P 

fti iT- ft 1 V 


7 ■ 

■ + '--G 
V-r.'-f-# 


ette case, substantially constructed and e<luiii|>ed with 
nickel plated corners and trimmings. By a novel hinge 
arrangement the cover of the case may be swung back 
and removed, thus affording a completely unobstructed 
ilew of the testing apparatus. 

| FREE with each Analyzer | 


\\> take pleasure In offering 
with the purchase of each an¬ 
alyzer— ABSOLUTELY FREE 
OF CHARGE —the latest radio 
t>ub| lea t Ion to come off t he press. 

THE BOOK IS INTENDED 
FOR SERVICEMEN OF ALL 
CLASSES, whether junior 
grade or expert. 

NOTHING HAS BEEN LEFT 
TO YOUR OWN INGENU. 

ITY; EVERYTHING IS COM¬ 
PLETE. iVmialns detailed de- 
si-rlpt intis, phutographs and 
circuit diagrams of all commer¬ 
cial >et analyzers and testers. 

A real book. Contains infor¬ 
mation on every analyzer on 
the market. 64 big pages. 

Heavy cover. Profusely illus¬ 
trated throughout 
Tlio Analyzer is furnished complete with test lead*, 
connecting cables. Iturg.ss 4H volt battery, several bat¬ 
tery leads. I"Y to I X adaptor. ’SO rectifier adapter and 
resistance and capacity charts. Shipping weight, * lbs. 
Model 700 Analyzer. List Priee $35.00.C< A MA 
YOUR PRICE . 91(|.7U 



WORLD-WIDE 
SHORT-W AVE SET 



Range IK to 200 me¬ 
ters. Employs low nr- 
rent drain 230 tuhe. 
Requires but 1/15 volt 
It" battery, 2 No. 6 
dry eel Is and ear pin nes 
to operate. 

No. 1666—S.W. Sot. 
Your d*/» or 

Price 4>0.£D 


A.C. SHORT W AVE 
CONVERTER KIT 




No. 1614—Converter. 
Your Price . 


Contains all parts and 
instructions to build a 
three-tube S. \\\ ev*i- 
'erter. Range 10 to 
2011 meters. Include, 
filament transformer for 
110 volts. 60 cycles, 
A.C. Complete with s-t 
nf .’{ plug-in coils. Ship, 
wt. 8 lbs. 

No. 1617—Converter. 

P v r. ... $9.45 


A.C. SUPERHET 
S.W.CONVERTER 

Converts any broad 
cast receiver into a 
full fledged siipcrhet 
S \V. Receiver. Range 
20 ro 115 meter*.. Re¬ 
quires no plug - in 
coils. Has Imilf In 
filament transformer 
for 110 volts On cyd^ 
A.r. Etnplov' :i 227 
tubes. Single «lial 
control. Instruct iota 
included. Shipping 
wt. 8 lbs. 

NOW $7.50 


SCREEN-GRID 
CAP CONNECTORS 

Small, neat in 
ap|H- ar a new 
■▼11 and ruggedty 
constructed. 
A stark necessity in 
service work. Sold only 
In lots uf 12 or more. 
Ship. wt. 4 oz. 

No. t672—Caps. 


Per dnz. 

Your Price. 


$ 0.12 


ADJUSTABLE 

VOLTAGE 

DIVIDER 


No. 2275—10.000 ohms. 

Your 
Price 

No. 2276—25.000 ohms. 
Your 
Price 


$0.75 


$0.75 


.★8 MF. ELKCTRO- 
I LYTIC CON¬ 
DENSERS 

|These guaranteed units 
vlII |>erfi»rm miracles in 
[eliminating objection 
I able A.C. hum from 
A.K. and filter circuits. 
I Easily mounted throng H 
P use of bayonet socket. 
Ship. wt. 1 lb. 


S NolSP 9054. Condenser. 

$0.49 


FREE 76 Page Radio Treatise 



1 U0 New llook-llps. Etc. 
675 Illustrations. 


The now Winter edition. Xo. 21. of our 
RADIO SERVICE TUBATISB Is posi¬ 
tively the great tr-i book in print—NOT 
.11 ST A CATALOG. It contains a large 
editorial section with valuable informs 
Hun not found anywhere else. Among 
tbe new technical Information listed are 
the following: 1932 Complete Radio iron 
('bnno teristirs Short Wave Tuners and 
Phono-Pickups. — CoilstruetIona 1 Data fur 
Servicemen's Test Oscillator—all about 
Tone Controls—Short Wave Adapters ahd 
Converters—Constructing a 3-tube Super- 
Het Short-Wave Converter—Modernizing 
old radio sets—Latest type Multi-Mu 
and Pentode Tubes—Ah about DC Re¬ 
ceivers—Vacuum Tube Treatise. —And 
dozens of new radio experiments, hints 
to Servicemen, valuable tables of use¬ 
ful data, etc., etc. 

WRITE TODAY. Enclose 2 cents 
for postal- Treatise sent by re¬ 
turn mail. 


AUTOMATIC 
BLOW TORCH 



TTeat intensity over 
1200° Pahr. Requires 
no mouth-blowing. En¬ 
tirely automatic. Used 
for heavy duty solder¬ 
ing, aluminum solder¬ 
ing, metal temiK-rlng, 
etc. Ship, wt 1 lb. 

No. K1006—Torch. 

Your 
Price 


$0.60 


“245” POWER 
TRANSFORMER 



For 110 volts 60 cycle 
A.C. operation. 5 v 
2 a.. 2*6 v. 0/ 3 a. 
Ct., 2% v. at lOVfc a., 
-H v. at :i*. n.. 340 

V .no v ft. 

No. (450—Transformer 

££ $3.84 


MICROPHONE & 
PREAMPLIFIER 
OI TFIT 

Excellently -mired for 
1*. A. work, inter-eom- 
munlrailon systems, etc. 
Comprises sensitive sin¬ 
gle-button microphone, 
microphone coupling 
transformer and battery, 
cut t»ff switch, gain con¬ 
trol and output termin¬ 
als. Put up m neat black 
crai Me liriLht-d mctaJ 
case, equipped vWih con- 
r „ ... „ „ venlem nirr>ing handle. 

Measures 5 x6'6”xG%". Wm mrrectlv match dm 
input Impedance of practically all type ampli¬ 
fiers. Easily connected m the broadcad rttvirer 
for home recording. Ship. wt. lo lbs. 

No. 1654—Pre-Amplifier. 



Your Price 


ELECTRIC CLOCK ★UTAH A.C. DY¬ 
NAMIC SPEAKER 



Naval uh-servatnry time 
light fintn your light 
socket! So spring to 
wind, no batteries. 
Never out of order. 
For 110 volts 60 cyele 
A.C. operation only. 

No. 1689—Clock. 

Your . . 

Price . 



$ 1.00 


0|M!r«to iti.m 110 volt 60 
cycle A.C. line. 9" high 
by 9V4" wide by 
deep. Ship. wL 19 tbs. 


No. 1506—Speaker ^ 

e£ .. $7.45 ] p“« ... $0.85 


RADIO MIRROR 
PENLIGIIT 


V • lever devlne ftjr look¬ 
ing around corners or 
other Inaccessible spots 
mi the radio chassis. 
Comprises (ten ftasli- 
light and magnifying 
mirror. Complete with 
battery and bulb, 


No. 1695—Penllght. 


★ POWER PACK- 
CHOKE UNIT 

★MIDGET MICRO¬ 
PHONE 

MIDGET DYNAMIC 
SPEAKER 

re 1 • • ■ l .: * L 

y, ,-^j 




'IraHL ) 

—" 


/ 

Comprises power trans¬ 
former for 5 226‘s. 2 

227'>. 2 l7IA's lliul 1 

I 2XO, as well a.s 1—500- 
ohm filter Choke. Put up 
, in neat metal case. 
Ship, w L 10 lbs. 

No. SP 9053 —Power 

Pack Unit. 7C 

Your Price. ^3 

A real microphone of 
single billion t>|w. Ex¬ 
tremely sensitive. K\- 
ccllent for P.A. work, 
etc. Standard reals in nee 
of 100 ohms, lleshonds 
up to 250i> cycles. Ship. 
\vL 1 lt>. 

No. 1655—Mike. 

Your C? 

Price yL.LD 

A real dvn.tmic >pe;iker 
with >ori rising volume 
and tone. overall, 

4 Vi" di.iphragm. Stand¬ 
ard 2"■ 00 ohm field coil. 
Output transformer to 
match all typo output 
tubes. Wt. 5 lbs. 

No. 1549—Speaker. 

$2.50 


SPEED “295” 
TRIPLE-TWIN TUBE 


Equivalent to 
Oho 227 de¬ 
tector and olio 
245 P <► vv e r 
"jl p tube. Consti 

| F tutes a two. 

1 “ stage direct 

coupled am 
. plitier In it 

NM S ‘‘ lf ' J' ilA 

' ^ nient. 2 A.C 

f(Pf -V4 v.; plate 

l P ■ voltage 250. 

Large undistorted output. 
Ship. wt. 12 uz. 



No.S699. Tube. 
Your Price.... 


$ 2.10 


WE ARE A WHOLESALE HOUSE AND CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If c. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all ordern. 

If full cash accompanies order, deduct 2% discount. 
Send money order—certified check—U. g. stamps. 


Radio Trading Co. 
23 West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 









































































I Will ShowYm Too 

How to Start a Spare Time or Tull Time 

Radio Business ofifour Own 

Without Capital 



Here are a few examples 
of the kind of money 
1 train to make 


Started with fl Now has 
Own Business 

"I started in Radio with $5. 
purchased a few necessary 
tools, circulated the business 
cards you leave me and busi¬ 
ness picked up to the point 
where my spare time earn¬ 
ings were my largest income. 
Now I am in business for 
Tnyself. I have made a very 
profitable living in work tliat 
is play.”—Howard Houston, Route No. 2, 
llox 454E, Tucson, Arizona. 

*7oo In s Months Sparc Time 

"Although I have had little 
time to devote to Radio my 
spare time earnings for five 
months after graduation 
were approximately $700 on 
Radio, sales, service and re¬ 
pairs. I owe this extra money 
to your help during the time 
I studied and since gradua¬ 
tion."—Charles W. Linsey, 

637 Elati St., Denver, Colo. 


J. E. SMITH, President 
National Radio Institute 

The man who has directed the 
Hnine-Study Training of more 
men fur the Radio industry than 
any other mau iu America. 




*730* 


lusiness In Months 

I have opened an exclu¬ 
sive Radio sales and re¬ 
pair shop. My receipts 
for September were $2,- 
332.16, for October $2,- 
887.77 and for the first 
half of November, $2, 
176.32. My gross receipts 
for the two and one-half 
months I have been in 
business have been $7,3116.25, If I can net 
about 20% this will mean a profit of about 
$1,500 to me."—John F. Kirk, Kirk Sales 
and Service, Union Rlock, Spencer, Iowa. 
My Free Book gives you many more 
letters of N.R.I. men who made good 
In spare time or full time businesses 
of their own. 



Free Book 
Tells Row 
Mall Coupon t 


I give you Instructions early In 
your Course for doing 2S Radio jobs 
common In every neighborhood. Many 
N. It I men begin making money 
soon alter they enroll I show you 
how N. U. I graduates hare built uM 
good businesses of their men. I show 
yuu how to install and service alt 
types of reaching sets. 1 giro you 
Radio equipment and 1 mil ructions fur 
building circuits, testing equipment, 
and lor making tests that will give you broad, practical 
experience. 1 give you a .Money-Rack Agreement and 
Lifetime Km Ploy merit Serrh-e. Clip the coupon belu* 
and get my free 04-pagc book. “UU-h Rewards In 
Radio’—it gives you a full story of the success oi other 
N. R. I students and graduates, and tells how you can 
start a spare or full time Uadio business of your own 
nil bout capital. 

Many N. R. 1. Men Have Made 
$200 to $1,000 in Spare Time 
While Learning 

Many of the more than sixteen million sets now in 
use are only 25% to 40' efficient. I will show jou 
how to cash In cn thl* coipUllon. I will show you the 
plans and ideas that hare enabled many others to make 
JJOtJ to $1,000 in share time while learning. C. W. 
Page. ItiOii-U Fifth Ace.. V. Nashville, Tenn., writes: 
"| made $935 hr my snare lime while taking your 
cuursc." 

Get Ready Now 
for Jobs Like These 

Hroaili astltm stations use engineers, operators, station 
managers, and pay up lo $5.boo a year. lladio manu¬ 
facturers uso testers. Ihs|hvium. foremen, engineers, 
service uien. and buyers for jobs paying mi to $iLubO 
» year. Shipping companies Use hundreds of operators, 
give I hem world-wide travel with board free and good 
i>ay besides. Itftdio dealers amid jobbers employ hun¬ 
dreds of service men. salesmen, buyers, managers, and 
pay up to $109 a week. Talking Movies pay as much 
as $75 to $200 a week to Hie right men with Radio 
training. My book tells you of the opportunities in 


Radio. Talking Movies. Set Servicing, 
Aircraft Radio, and other fields. 

I Will Train You at Home 
in Your Sparc Time 

Hold your job until you’re ready for 
another. Hive me only part of Jour spare 
time. Vou do not need a high school 
or college education. Hundreds with only 
a common school education have won big¬ 
ger pay through N 1C. I. .1. V Vaughn jumped from 
$30 to $10n a week f K Wlnliome seldom makes 

Under $l>in a week mm. The National Uadio Institute 
is the Pioneer and World's Largest Organization devoted 
exclusively to training men and young men by Home 
Study for goud jobs in the Radio industry. 

You Must Be Satisfied 

I will give you an agreement to refund every - penny 
of your money h you aro not satisfied with my 
Lesson# ami instruction Service when you complete 
my course. And I'll not only give you thorough train¬ 
ing in Radio principles, practical experience in build¬ 
ing and servicing sets, but also Advanced Training 
In any one uf the fire leading branches of Uadio 
op |'Ort unities. 

My 64-Page Book Gives the 
Facts 


Clin and mull the coupon 
now for Rich Rewards 
In Uadio.” It Points out 
the money*making opior- 
Iunities the growth uf Ra¬ 
dio Ims made fur you. It 
tells of Hie opl»ort uni¬ 
ties for a spare lime or 
full time Radio business 
of your own. the special 
training l give you that 
has made hundreds of 
uilier men successful: and 
also explains the many 
ftno jobs for which my 
course trains you. Send 
the coulwn to me todaj. 
You won’t be obligated 
in the least. 


Qet 

my new book 

It points out 
what Radio 
Offers You 


Apparatus for transmis¬ 
sion and reception of an 
actual radio signal—one 
of the many experiments 
set up with my outfits. 



,, NEW Radio Equipment 
for Broad Practical Experience 
Given Without Extra Chor ee 

With the aid of this equipment yon can 
work out with your own hands many ot the 
things von read in our texi books, brom it 
vou get the valuable experience that tells ail 
expert from a beginner. In a short time you 
have learned what it would take years to 
learn in the held. It s training like 
this that puts the extra dollars in your 
pay envelope. Sonic oi the many cir¬ 
cuits you build and experiments 
vou perform are: Measuring the 
merit oi a tube, building an ohm- 
V meter, tube voltmeter, and a 
Grid dip meter tor service work. 
You actually make experiments 
illustrating the important prin¬ 
ciples in the 25 best known sets. 


J, E. SMITH, President 
Dept. 2GX 

National Radio Institute 
nshington, D. C, 


THIS COUPON IS GOOD 
FOR ONE FREE COPY OF 
AtY NEW BOOH- 





J. E. Smith, President, 

National Radio Institute, Dept- 2GX, 
Washington, D. G 

Dhak Mr. Smith : — Send me your hook. I 
want to see what Radio offers. 1 under¬ 
stand this request does not obligate me. 


.VtiHir. 


Address.. 


(jelthe feuds on my [ifetuneEmphyirmt feruiceto all Qraduates 


City. 


..State-. 






t 
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A 110-VOLT A.C.-D.C. SHORT-WAVE CONVERTER 

By W. E. SMITH 


]V/I ANY short-wave converters have been de- 
scribed in past issues of Radio-Craft 
but they have operated from either A.C., or 
P.C., or batteries. No one will dispute the 
convenience of possessing a short-wave con¬ 
verter whose source of supply is independ¬ 
ent of the type of receiver employed, and 
which may be operated from either A.C. or 
D.C. with but the use of relays, complicated 
switching, etc. 

The Oscillator and Detector 

Of the many types of oscillators in use, 
the one illustrated in Fig. 1 has been found 
the most desirable; it is of the typical feed¬ 
back variety, the strength of the oscillations 
being controlled by the size of L2. 

Coupling to the first detector is made 
through the coil L4, the size of which deter¬ 
mines the value of the voltage supplied to 
the first-detector. 


Construction 


All values of condensers and resistors are 
marked on the diagram. The values of the 
coils depend upon the Jfrequency band to be 
covered. Below is a table giving the number 
of turns on each coil, using the values of 
tuning condensers shown in the diagram. For 
higher wavelengths, additional coils may be 
used if desired. 


Wavelength 
(in meters) 

LI 

L2 

L3 

L4 

30-60 . 

. 14 

3 

12U 

8 

16-30 .. 

. 6 

2 

6 

4 

55-100 

. 30 

4 

26 

11 


The details of construction of the coils are 
illustrated in Figs. 2A iand 2B. Two forms 
are necessary; one for LI, and the other for 
L2, L3, L4; their shape is the same as those 
manufactured by Silver-Marshall, and cata¬ 
logued as Type “T-130.^ A standard 5-prong 


socket is used as a base for the plug-in coils. 

When operated on A.C., tube V3 acts as 
a half-wave rectifier because its grid and 
plate are connected together. If operation 
on 126 volts D.C. is desired, all that need be 
done is to remove V3 and connect points XV£ 
and Z Vi together. This simple change of 
connection may be easily mat.e with a D.P* 
S.T. switch, but has not been shown for the 
sake of clarity, and because it is believed 
that the change from A,C V to D.C. operation 
will not be sufficiently frequent to warrant 
its use. 

No difficulty should be experienced in con¬ 
structing and operating this receiver, as the 
oscillator beats the signal frequency to 1600 
kc., which may be readily tuned in with most 
broadcast receivers. Once a short-wave 
station is tuned in, it is a good policy to re¬ 
adjust the tuning condensers in the broad¬ 
cast receiver for maximum signal strength. 




Hg. 2. above. The connections of the plug-ln colli 
of thi Universal converter. 


Fig. I, left. Schematic circuit flf the 110-Volt A.C.- 
D.C. Short-Wave Converter. 
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A RADIO-DISPLAY CAR 

r pHE new automobile shown in Fig. A has 
A been designed and built by It. E. Tongue 
& Bros., Inc., and is used to demonstrate Cros- 
ley and Amrad radio sets to the public, and 
also to stimulate dealer interest in these sets. 

The amplifier is a “Pam” Model 26-D, 
which operates from a 12-volt storage bat* 
tery; the “B” potential of 426 volts and the 
“C” bias of 76 volts are obtained from bat¬ 
teries. Another “Pam” amplifier. Model 
5-D, is employed which utilizes only three 
type *21A tubes, and operates from a 6-volt 
storage battery; the “B” potential of 167.6 
volts, and the 10.5 volts of “C” bias are also 
obtained from batteries. 

A single microphone employing two type 
*12A tubes operated from a 6-volt storage 
battery, 90 volts of “B,” and 4.5 volts of 
“C** are used for announcing and public ad¬ 
dress work. 

Five Wright-DeCoster dynamic speakers 
(with 6-volt fields), one at the front, two 
at the rear, and one at either side of the 
truck, complete the loud-speaking arrange¬ 
ments. The speakers on the front and rear 
are equipped with heavy baffle plates and flare 
horns; those on the sides, as may be seen 
from the illustration, are used with baffle 
plates only. A double phonograph turn¬ 
table operated by a Radak and a Pacent 
pickup complete the phonograph equipment. 

Preliminary tests with the car seem to 
have proven its value to the public. The 
enormous volume output enables the car to 
attract attention from great distances. Tie- 
ups have been made with the fairs in the 
district to have the car entertain the crowds 
and at the same time display the receivers. 



BIASING THE PENTODE 

IN the majority of modern circuits the 
x power tubes obtain their negative grid 
bias through the use of a resistance between 
the filament and ground through which the 
plate current of the tube or tubes flows. 
This resistance is in series with the plate 
resistance (Rp) of the vacuum tube and the 
plate voltage is divided across the ttvo. It 
is thus necessary that the total voltage be¬ 
tween the plate of the tube and the ground 
be augmented by the required grid bias. 
Not only is the D.C. voltage across both the 
biasing resistor and the plate resistance of 
the tube but the signal also appears across 
both. 

Let us consider a circuit such as that 
shown in Fig. 1A. To the plate voltage, it 
appears as in IB, but when bypassed by a 
condenser as shown, the effective circuit, as 
far as signal voltages are concerned, is as 
in C. A. voltage across the biasing resistance 
and the condenser, which is opposite in phase 
to that in the grid circuit and which will 
neutralize the signal if the bypass condenser 
is not large enough to effectively short-cir¬ 
cuit the biasing resistance to all signals of 
the lowest frequency which it is desired to 
amplify. The magnitude of this out-of-phase 
voltage is dependent upon the amplification 
factor of the tube and in the case of the 
pentode can become of large proportions. 

In order to suitably bypass the resistance 
in the case of the pentode output tube, it 
would be necessary to employ a condenser of 
from 16 to 30 microfarads. This is decidedly 
uneconomical and it is apparent that the use 
of this system in the case of the pentode will 
result either in the loss of the low fre¬ 
quencies or in the necessity for the use of a 
tremendous bypass condenser. 

There is a way out which entirely avoids 
the necessity for a large condenser in this 
position. That is to use a circuit in which 
the filament is at ground potential and in 
which the bias is obtained from some point 
on the voltage divider negative with respect 
to ground by the required amount. 

Such a circuit arrangement is shown in 
Fig. 2. No circuit floiys in the grid circuit 
and there will be no voltage drop through 


the filtering resistance R shown, under any 
circumstances. The filter may therefore 
employ a resistance of 100,000 ohms to¬ 
gether with a condenser of about .2-mf. to 
keep the signal voltages out of the power 
supply system. 

When an analyzer is used to measure the 
control-grid voltage, a reading will be ob¬ 
tained that is lower than the actual grid 
voltage. This is due to the current drawn 
by the meter in the analyzer, causing a drop 
In voltage through resistor R. This drop in 
voltage should be taken into account when 
measuring this voltage, or else the resistor 
(R) should be short-circuited. 

(Extensive information on the practical 
aspects of pentode operation is contained in 
the article, “Pentodes and Their Use.” by 
C. E. Denton, which appeared in the August, 
September and October 1931 issue of RadiO- 
Craft.— Tech. Ed.) 




V PENTODE 


-WAV'/—|—WAW 

4 - 


Fig. 1 above; Fig. 2 below. 
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W. C. RAWLS & COMPANY 
Bankers Trust Bldg., Dept. RC, 

Norfolk, Virginia 

y 

GENTLEMEN:—Please send me complete information about your 
dealer's franchise, as described in July RADIO-CRAFT. 

• 

f 

i 

Name . 


H. C. LEWIS, President 

Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. B2-8H, Chicago, Ill. 

Dear Mr. Lewis: —Send me your Big Free Radio Book, and all de¬ 
tails of your Special Offer, Including your “Pay After Graduate** 
offer. 
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Name . . 


Address 


City 


State 


Address 


City 


State. 
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*Dear Mr, Smith: Dept. 2HX 

Send me "Rich Rewards in Radio,** which points out the spare time 
and full time job opportunities in Radio and gives full information 
on your plan of training men to become Radio experts through 
your home study course. This request does not obligate me in 
any way. 


MIDWEST RADIO CORP., 

Dept. 90, 

Cincinnati, Ohio 

Please send me your FREE catalog of Radios, Short-Wave Conver¬ 
ters, etc., as described in your advertisement in July RADIO¬ 
CRAFT. 


Name . - .. Age . Name 
































































Televisor 

Most efficient televisor produced for 
home use. Equipped with Duralu¬ 
minum lens disc 16" diameter* 
Each of its 60 lenses accurately 
adjusted locally to pnxluce cl^ar, 
definite images on screen. Disc 
driven by heavy duty synchronous 
motor, with switch and framing de¬ 
vice operated from front panel. 




Short Wave 

The Rawls Short Wave Unit in con¬ 
nection with the broadcast receiver 
has been especially designed for 
long distance short wave reception 
from 15 to 200 meters, Super Het¬ 
erodyne Circuit incorporating 9 
tubes in the combination. The use 
of the new multi mu and pentode 
tubes give exceptional tone and 
power. To switch from one short 
wave band to another, it is unneces¬ 
sary to change coils—just the click 
of the panel switch and the change 
is made automatically. 



Broadcast 

A six-tul>e receiver, designed to give 
the ultimate in tone, selectivity and 
power. Uses the following tubes: 
two 235 Multi Mu, otic 224A De¬ 
tector, one 227 and one 247 Pentode 
output with 280 rectifier. The tone 
quality of the set is due to the accu¬ 
rate matching of all parts. Its eight- 
inch Dynamic speaker handles, with¬ 
out distortion, the tremendous out¬ 
put of the pentode tube. Designed 
es|>ecially for reception of the syn¬ 
chronized voice with television 
image. 

Television 

The television receiver is the most 
important receiver of the combina¬ 
tion. Eight tubes T.R.F. circuit, 
using two 235 Multi Mu in RE cir¬ 
cuit, one 224.\ Detector, one 224A, 
one 227 and two 245's in audio cir¬ 
cuit, also with the 280 rectifier. Very 
careful attention has been given the 
audio amplifier and its frequency re¬ 
sponse is Hat from 15 to 75,000 
cycles, which is necessary to give 
clear, definite television images. Its 
two 245 tubes are so connected to 
supply the undistorted output and 
current necessary for proper opera¬ 
tion of the Rawls crater point lamp. 


To ttive the public the very latest in television 
our engineers lw\e produced the “Ultimate in 
Television and Radio.”— Model Tl '85. . . . 

O O 

Pioneering in the television Held they were 
quick i» grasp the need of a set capable of pro - 
during a picture large enough for <i group to 
sit bv and enjoy. 

O O 

Xo longer is it necessary to peep into a small 
aperture mie prisin at a time. The TV85 pro¬ 
jects a picture on a screen in the panel of set. 
Invite ymir friend*— any number of people can 
enjoy the program. 

O O 

In addition it is now possible to get the added 
thrill of LISTENING To \S WELL AS SEE¬ 
ING ymir favorite artist on the screen . . . and 
the TV85 is not only a television receiver ... it 
is also the latest in combination ALL IPAl'E 
KfiClin ’LRS. . , . Covering hands from 15 t<» 
550 meters. 

O O 

Housed in a beautiful console cabinet that will 
fit the np}>oiiitmc!its of the most pretentious home. 
. . . TRCLY the last word in THLHVISIOX 
AXD RADIO . . . . 


Think of the thrill of reaching out with just 
a turn of the dial to that iru/raotiM. unexplored 
region of short tearrj . . . just beyond the range 
of your present receiver. . . . 

O O 

Distance means absolutely nothing . . . FOR¬ 
EIGN I’ROADf AST an exciting chase through 
the underworld of a distant city hot on the trail 
of a murderer, thief, reported clearly bv the jnilicc 
department. You don't have to strain to listen 
. . . signals come in as loud and clear as your 
local broadcast. 

O O 

Listen to AMATEUR STATIONS all over 
the world. 

O O 

Hear the progress in the field of Aviation. 
Mans are timed and reported exactly the same 
as on the must modern railroad ... 1 (alias. 
Texas, reports No. 022 overdue . . . quickly the 
entire country is on the quevive searching for the 
missing plane. 


It is positively thrilling . . . and don't forget 
ail this time you are comfortably seated in your 
favorite chair surrounded by your family and 
friends . . . enjoyment for them all. . . . 

lie up to date. . . order your Rawls l'V85 
today . . . costs tio more than a good single pur¬ 
pose receiver, yet it provides thrills that you've 
never experienced. 


O O 


LIST PRICE 



Dealers' franchises will he Valuable. Write us of vonr qualifications for exclusive contract. 
If there is no dealer in your community handling the complete Rawls television set, write us direct. 



W. C. Rawls 1 Company RC 

Bankers Trust Building 
Norfolk, Virginia 


Gentlemen: Please send me complete 
information about your dealer's franchise. 


Name, 


Address. 


RYB112A 

RYB12U 

R Y11171 A 

RYR199 

RYIUWt 

KY It 200 A 

KY11201 A 

RYR21H 

RY 11222 

KYR224A 

RYB220 

RY1I227 

RYB230 

RYB231 


Yellow Base Tubes 


Amplifier . 

.. $(.50 

It Y11232 

2-Volt Screen Grid . 

2,30 

Amplifier . 

.. 3.00 

HY15233 

2-Volt Pentode . 

2.75 

Amplifier . 

.90 

It Y11235 

2 Volt Multi-Mil . 

1.60 

Detector Amplifier . 

. 2.75 

It Y It 236 

6.3-Volt Screen Grid. 

2.75 

Detector Amplifier ... .... 

2.50 

It Y11237 

6.3-V. Heater Amp. Ar Osc'r 

1.75 

Detector . 


UYB23S 

♦5.3 Pentode Amp... 

2.75 

Detector Am pH tier . 

.. .75 

RY 11239 

H.3-V. lladlo Frequency Pen. 

2.75 

Power Amplifier . 

.. 7.00 

RY 11243 

Power Amplifier . 

1.10 

DC Pour Element Tnhe 

4.50 

HY(1247 

2 , £*Volt Pentode Amplifier.. 

1.55 

Four Klexieiit At* Tithe... . 

(.60 

It Y11251* 

Power Amplifier . 

6.00 

AC Amplillt-r . 


KY|t2st* 

Full Wave Rectifier. 

1.00 

AC Detector . 

1.00 

llY 11281 

Half Wave Rectifier. 

5.00 

2-Volt General Purpose... 

.. 1.60 

UYIt55I 

2 Vi-Volt Multi.Mu . 

1.60 

2-Volt Output . 

.. 1.60 


Rawls Teletnm Crater Point. 

to. 00 



W. C. RAWLS & COMPANY (rp 

It C. BANKERS TRUST BUILDING • • NORFOLK, VIRGINIA Yelhmr Bate ° Tube*” 


















































AND MORE 

SATISFIED CUSTOMERS 


Neither did we have to mention our special sates helps, in the form of window-display 
material and circular matter for getting sales, for you, direct-by-mail. 

From the number of coupons clipped from our ads and sent in to us, it is apparent that 
our tubes have been giving great satisfaction and that everyone believed our new sales 
plan would naturally embody all the latest sales helps. It seemed to be a foregone 
conclusion that if TRIAD was doing it, it would be well-done. 


TRIAD 


There are two very good reasons for immediate action: 

1st, We protect the territory of every CERTIFIED TRIAD 
DEALER and CERTIFIED TRIAD SERVICEMAN. 

2nd, Our special bonus plan will remain in force dll 


LEARN ALL ABOUT IT! 


MANUFACTURING CO. 

Pawtucket. R. t 

Coni lemon: 

Please semi me roniblete Information about your 
neu Sales Nan for servicemen and dealers, 
t have been a serviceman for ..years. 

I sell.tubes i»er year. 

»>e)onK to the .. Serviceman's 

Association. 


Name . 

Address . . 

City. . State. 

Mv letterhead or caul Is attached. 


MORE 4 
MONEY 
FOR YOU 


And then—when our story went out, in reply to the coupons, we were 
delighted to find that we had done the very thing thousands of dealers 
and servicemen said should be done. In other words, we made it 
possible to meet competition and still make a real profit. Our 
method is a very simple one. WeMI send the glad tidings to you, 
if you mail the coupon now. 


There are still a few places where we can appoint 

CERTIFIED TRIAD DEALERS and SERVICEMEN. Since the 
first announcement of our plan to bring out CERTIFIED 
TRIAD TUBES and sell them to you—direct from our factory— 
many have taken advantage of our offer. It was not necessary 
to say anything about better tubes, better discounts or our 
special bonus plan. 

IN 
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